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PART ONE 



GENERAL 
CHAPTER 1 
INTRODUCTION 

1. Purpose 

a. This manual is published as a guide for per- 
sonnel of engineer construction companies, bat- 
talions, and groups. 

b. It provides information on the organization, 
operation, and training of engineer construction bat- 
talion and group units. 

c. Staff officers of higher headquarters, in their 
recommendations of orders for and supervision of 
engineer operations, will find this manual useful in 
determining the proper utilization of these units. 

2. Scope 

a. This manual describes the mission, assignment, 
organization, training, equipment, capabilities, em- 
ployment, and operations of the engineer construc- 
tion battalion and group. 

b. The duties of key personnel of these units are 
summarized. Major items of equipment and arma- 
ment are listed in table I, omitting specific quantities 
since these change periodically and are properly ob- 
tained from tables of organization and equipment 
and appropriate technical manuals. Minor changes 
in T/O&E’s will not affect the text, since organiza- 
tion and equipment are not discussed in detail. 
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c. The manual outlines the operations of engineer 
construction battalions and groups and develops the 
direct application of operations essential to each unit 
and closely associated group of units. 

d. Individual and unit training applicable to all 
engineer construction companies, battalions, and 
group headquarters are discussed, stressing program 
management and essential phases of training. The 
principles to be employed in training personnel both 
as individual members of the team and for close co- 
operation and teamwork are described. 

3. References 

Appendix I provides a list of references and texts 
on related subjects. 
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CHAPTER 2 

ENGINEER CONSTRUCTION UNITS, GENERAL 



4. General 

Knowledge of the mission of engineer construction 
units, their capabilities, organizational structure, re- 
sponsibilities and means of control, and experience 
in their application and employment, provide engi- 
neer commanders and their staffs with a firm basis for 
action in a particular operation. This knowledge 
and experience enables them to make assignment of 
tasks most suitable for the accomplishment of their 
mission. 

5. Mission 

a. The primary mission of engineer construction 
units is to construct, rehabilitate, and maintain mili- 
tary routes of comunication and facilities, except sig- 
nal communication facilities and minor maintenance 
of railroads, and to perform related engineering work 
in the communications zone and rear areas of the 
combat zone. 

i. The missions of individual units are discussed 
under their respective headings in part two, 
Organizations. 

6. General Capabilities 

The engineer construction battalion and the 
group are able to perform major engineer work be- 
yond the scope of corps and division engineer units. 
Engineer construction units are normally under the 
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control of a type engineer construction group, as 
described in paragraph 77 a. 

7 . Assignment 

The engineer construction group normally is as- 
signed to a field army or to a comunications zone. 

a. Type Field Army. Normally, there are two 
engineer construction groups in a type field army. 
There is no intermediate command between the army 
engineer section and the group. The army engineer 
exercises operational control over army engineer 
troops and from his section orders and assignments 
are issued directly to the troop units. 

b. Communications Zone Assignment. The num- 
ber of engineer construction groups assigned as part 
of the communications zone engineer support (or a 
logistical command) varies with the particular situa- 
tion. Usually four to seven groups are under the 
control of an engineer brigade, although they may 
operate directly under the communications zone engi- 
neer section. All orders and project assignments to 
the group normally come from the engineer brigade 
to which it is assigned. 

8. Equipment 

Major items of equipment for all units of a type 
engineer construction group are shown in table I. 
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Table I. Major Items of Equipment — Engineer Construction Group 
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Distributor Bituminous Material Truck Mounted 800 Gal 
Distributor Water Truck Mounted 1000 Gal 



Ditching Machine Ladder Crawler Gas 18-24 In Wide 8 Ft 
Deep. 
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Table I. Major Items of Equipment — Engineer Construction Group — 'Continued 
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Tractor WHL Gas Pneu Tires 5200 to 7775 Lbs. DBP Pwr 






W H H H ew w o o o o o o o o o o o o 



11 




Table I. Major Items of Equipment — Engineer Construction Group — 'Continued 
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Teletypewriter Set AN/PGC 1 
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PART TWO 



ORGANIZATIONS 
CHAPTER 3 

ENGINEER CONSTRUCTION BATTALION 

9 . Mission and Assignment 

a. The mission of the engineer construction bat- 
talion is to construct, rehabilitate, and maintain mili- 
tary routes of communications and facilities, except 
signal communication facilities and minor mainte- 
nance of railroads, and to perform related engineer- 
ing work in the communications zone and rear areas 
of the combat zone. 

b. The battalion is assigned to field army and com- 
munications zone as required (par. 7) with further 
assignment or attachment to an engineer construction 
group (par. 77b). 

10. Organization 

The engineer construction battalion is organized 
under T/O&E 5-315A. It consists of a headquarters, 
headquarters and service company, and three identi- 
cal engineer construction companies. Figure 1 shows 
the normal organization. 

11. Capabilities 

The battalion is trained and equipped to perform 
heavy engineer construction work of a general nature, 
including earth-moving, steel and timber construc- 
tion, and utilities. It can do the work of more 
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specialized construction units, with slightly reduced 
efficiency. The battalion is about 65 percent mobile 
and is capable of limited tactical operations for de- 
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fense of rear area installations. The battalion is 
capable of, and normally employed to — 

a. Construct or reconstruct cantonments, depots, 
hospitals, and utilities installations. 

b. Construct and maintain roads and nontactical 
bridges. 

c. Construct deliberate field fortifications. 

d. Construct or rehabilitate air bases in event that 
sufficient engineer aviation troops are not available. 

e. Perform railroad and railway bridge construc- 
tion, rehabilitation, and major maintenance, if special 
tools and training are provided. 

/. Construct wharfs and other waterfront facili- 
ties. On major projects, the battalion works with 
engineer port construction companies. 

g. Perform organizational maintenance of organic 
equipment, and partial field maintenance (approxi- 
mately 50 percent) of the battalion engineer construc- 
tion equipment. 

h. Perform bituminous surface treatment when 
equipment and personnel are furnished. 

12. Employment 

a. The engineer construction battalion may be em- 
ployed independently as a unit, or as an element of 
an engineer construction group. While it is de- 
signed to function as a unit under the direct super- 
vision of the battalion commander, the organic con- 
struction companies may be detached for specific 
missions. The battalion performs general engineer 
work requiring skilled personnel and heavy engineer 
equipment. It designs and constructs permanent or 
semi-permanent facilities beyond the capabilities of 
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engineer combat units. All construction work in a 
given area may be assigned to a battalion, or it may 
be given a specific large task. 

b. The battalion is organized and equipped to 
operate all heavy construction equipment for two 
10-hour shifts each day. 

c. Its construction capabilities can be increased by 
attaching heavy equipment with operators from a 
heavy equipment company, and the trucks with driv- 
ers from a dump truck company. Unless the par- 
ent organization is bivouacked in the same area, the 
attached equipment is serviced and maintained by 
the battalion. When practicable, equipment and ve- 
hicles are returned to the parent company for organi- 
zational maintenance. 

d. Prior to employment in airborne operations, air 
transportable equipment must be substituted for 
non-air-transportable equipment. The battalion 
should be given time to train with the new equip- 
ment, and to develop skill in air movement proce- 
dures. 
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CHAPTER 4 



BATTALION HEADQUARTERS 



Section I. GENERAL 

13. Organization 

a. Headquarters, headquarters and service com- 
pany consists of a battalion headquarters, and a. 
headquarters and service company. This chapter 
discusses the battalion headquarters. Headquarters 
and service company is covered in chapter 5. 

ft. The battalion headquarters of the engineer con- 
struction battalion consists of the battalion com- 
mander and his staff, an administrative and command 
section, an operations section, and a supply section 
(%• 2 ). 

14. Command Element 

The command element of the battalion consists of 
the battalion commander, executive officer, and a 
light truck driver who also serves as a low-speed 
radio operator. 

15. Battalion Commander 

a. The battalion commander is responsible for all 
activities of his battalion, including its administra- 
tion, training, and employment. He directs unit 
supply, equipment, transportation, and security ac- 
tivities. In combat, he directs and controls the tac- 
tical employment of the battalion. He evaluates 
intelligence, estimates situations, makes decisions, 
and maintains communication. The battalion com- 
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Figure 2. Organization of battalion headquarters, engineer 
construction battalion. 



mander directs the training of his unit in engineering 
techniques under combat conditions. Construction, 
repair, and maintenance tasks assigned to the bat- 
talion are under his direction or supervision. Work 
projects and priorities are usually assigned to the 
battalion in construction directives from higher head- 
quarters; however, the way in which the work is 
performed, and the assignment of battalion units to 
the job, are usually at the discretion of the battalion 
commander. 

b. The battalion commander encourages initiative, 
ingenuity, and aggressiveness throughout all eche- 
lons of his command. Having given directives, he 
allows his staff and unit commanders the maximum 
of freedom of action, to foster their self-reliance and 
initiative. He prescribes policies, missions, and 
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standards for his battalion. Then, by personal visits 
to units, and by formal or informal inspections, he 
insures that his policies and directives are followed 
and his objectives fully attained. 

16. Executive Officer 

а. The executive officer is the principal assistant 
and advisor to the battalion commander. He han- 
dles many details of administration, leaving the com- 
mander free to devote himself more fully to his com- 
mand responsibilities. The executive officer’s 
primary responsibility is to direct and coordinate the 
battalion staff. He establishes staff procedures, and 
sees that instructions issued by staff sections are in 
accord with the plans and policies of the battalion 
commander. He sees that required reports and in- 
formation are sent out at proper times, that plans 
being made allow for future contingencies, and that 
the staff is organized and working as a team. 

б. The executive officer keeps himself informed of 
the status of the battalion at all times, including its 
current work schedule, and its capabilities. When 
the commander is absent from the battalion head- 
quarters, the executive officer directs battalion opera- 
tions according to the commander’s policies. 

c. The executive officer should be present at bat- 
talion headquarters (or readily available) at all times 
during the absence of the battalion commander. 

17. Chaplain 

The chaplain advises the battalion commander and 
the company commanders on religious and welfare 
matters. He furnishes spiritual guidance for mem- 
bers of the battalion and conducts religious services. 
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His duties are detailed in SR 10-320-1. The chap- 
lain’s assistant drives the chaplain’s 14-ton truck, 
and functions as general, administrative, and clerical 
assistant. 

Section II. ADMINISTRATIVE AND COMMAND 
SECTION 

18. Administrative (SI) Personnel 

a. The SI and his assistants in the administrative 
and command section coordinate the administrative 
activities of the battalion. To maintain its personnel 
records, each company normally details a personnel 
administrative clerk to the section. These clerks are 
under the supervision of the military personnel war- 
rant officer. The administrative and command sec- 
tion processes all incoming and outgoing correspond- 
ence; checks and authenticates orders and instruc- 
tions isued by battalion headquarters ; and keeps the 
unit journal and other records not specifically as- 
signed to another staff section. It supervises the 
preparation of morning reports, individual sick 
slips, duty rosters, guard rosters, and other personnel 
records maintained by the companies to cover their 
personnel activities. Specialist and clerical person- 
nel assist key members of the section. 

b. The message center is controlled and directed 
by the Si. Messages to or from any battalion unit 
or staff section are logged and delivered by message 
center personel. 

19. Adjutant, SI 

a. The battalion adjutant performs the following 
duties : 
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(1) Supervises routine personnel operations. 

(2) Receives, routes, and follows up incoming 
correspondence ; and reviews, and authenti- 
cates ( for battalion headquarters only) , out- 
going correspondence. 

(3) Directs the preparation of records and re- 
ports originating in battalion headquarters. 

(4) Authenticates and distributes routine orders, 
instructions, and communications in the 
name of the battalion commander. 

(5) Represents the battalion commander at offi- 
cial functions and conducts inspections and 
ceremonies, when so directed by the bat- 
talion commander. 

(6) Directs the keeping of records concerning 
classification, reclassification, assignment, 
pay, promotion, transfer, retirement, and 
discharge of battalion personnel. 

(7) Processes decorations, citations, and other 
awards. 

(8) Gives administrative advice on court-mar- 
tial and board procedures. 

(9) Keeps informed of the strength and dispo- 
sition of battalion units, and directs the req- 
uisition and assignment of replacements. 

(10) Operates the postal service. 

(11) Maintains the office of record for battalion 
headquarters. 

b. Other duties may be assigned to the adjustment 
in a unit SOP. These may include commanding the 
battalion rear echelon during combat, coordinating 
bivouac arrangements for headquarters personnel, 
and arrangement for recreational facilities. 
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20. Military Personnel Warrant Officer 

The military personnel warrant officer supervises 
the preparation and maintenance of records, rosters, 
correspondence, and personnel reports; maintains 
service records ; directs clerks in the proper handling 
of forms; supervises preparation of payrolls and 
other forms pertaining to pay ; requisitions person- 
nel according to qualifications ; handles matters per- 
taining to promotions and transfers; makes plans 
and recommendations relating to personnel require- 
ments. He may also be delegated the authority for 
classification and assignment procedures. He is su- 
pervised by the SI and assisted by the personnel ser- 
geant and the personnel administrative clerks who 
work in battalion headquarters to maintain the com- 
pany’s personnel records. 

21. Sergeant Major 

a. The battalion sergeant major is the chief en- 
listed man in the battalion. His office is in the bat- 
talion headquarters, and he works under the direct 
supervision of the adjutant. He should call first ser- 
geant meetings, occasionally or at scheduled times, 
to explain the battalion commander’s policies and 
to insure compliance with them. He advises the 
first sergeants in routine administrative matters, 
including — 

( 1 ) Processing reports and correspondence orig- 
inating in the companies. 

(2) Police and general cleanliness of company 
areas. 

(3) Establishment of guard posts, and other 
matters relating to the posting of the guard 
in garrison. 
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(4) Garbage disposal and other general house- 
keeping functions. 

b. The battalion sergeant major establishes oper- 
ating procedures for routing routine and recurring 
communications, directives, and publications. He 
examines and routes other materials to individuals 
or sections for action or information. Guided by 
authorized distribution lists, and the missions of the 
sections or units, he determines the distribution of 
new publications and directives. He maintains a 
duty roster for assigning personnel to such duties as 
officer of the day, officer of the guard, charge of quar- 
ters, and other duties required by the battalion SOP. 
He supervises clerks in the preparation of corre- 
spondence and reports, to insure that they comply 
with established policy and format. 

c. The battalion sergeant major advises personnel 
on the application of publications and directives, 
furnishing them with approved decisions or refer- 
ences. He may direct the assembly and preparation 
of unit orders, bulletins, circulars, guides, informa- 
tional publications, and memoranda. Additional 
duties and functions may be given to the sergeant 
major following policies established by the battalion 
commander. 

22. Senior Signal Message Clerk, Message Clerk 

a. The senior signal message clerk is in charge of 
the message center. He directs all phases of opera- 
tion to insure that messages are transmitted with 
the utmost speed, accuracy, and security. He also 
supervises the maintenance of communication 
records. 

b. The signal message clerk receives and logs in- 
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coming and outgoing messages, communications, and 
publications in the message center. He distributes 
them according to the prescribed procedures. In 
the message center log he indicates the date and time 
of receipt, means of transmission, and time of deliv- 
ery of messages. He also encodes and decodes mes- 
sages, following signal operations instructions. 

c. Message center personnel are supervised by the 
communications officer and the communications chief 
with respect to transmission of messages, and by the 
SI with regard to office procedure (see pars. 42 
through 45). 

23. Mail Delivery Clerk 

The battalion mail service is operated by the mail 
delivery clerk, under the supervision of the Si. He 
delivers outgoing mail to the army post office, and 
picks up incoming mail for the companies. He is 
also a light truck driver. 

Section III. OPERATIONS SECTION, S3 

24. Organization 

The operations section of battalion headquarters 
consists of two officers, the S3 and his assistant (who 
is also troop information and education officer) ; a 
construction engineer warrant officer, and a utilities 
warrant officer. Their enlisted assistants include a 
construction inspector, intelligence sergeant, opera- 
tions sergeant, bridge construction inspector, chief 
construction surveyor, design draftsman, utilities in- 
spector, construction surveyor, senior construction 
draftsman, camouflage inspector (also unit CBE 
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specialist) , demolition operations sergeant, and sub- 
ordinate technicians and specialists. 

25. Operations 

a. General. The operations section is charged 
with those staff functions that relate to the organiza- 
tion, training, and operations of the battalion. In- 
spections of training and of construction, directed by 
the battalion commander, are a responsibility of the 
operating section. 

b. Training. From the activation of the battalion 
to the time it is ready to perform its mission, training 
has first priority. Even after the battalion is com- 
mitted to the field, when operations have priority, 
training is continued. Battalion training schedules 
are set forth in ATP 5-312, which designates the sub- 
ject matter to be covered, and the time to be devoted 
to each subject. Master training schedules for the 
battalion are prepared by the operations section. 
Therein are allotted training periods and the sub- 
jects to be taught for each unit in the battalion. The 
section selects and allocates training areas, and ar- 
ranges for ranges, training aids, and facilities. The 
section also organizes and supervises battalion 
schools, and allocates student quotas to subordinate 
units for attendance at service or specialist schools 
conducted by higher headquarters. For detailed in- 
formation on the conduct of training see chapter 13. 

e. Construction Operations. 

(1) Under the direction of the battalion com- 
mander, the operations section controls the 
construction activities of the battalion. 
When the battalion receives a job directive, 
it is normally given to the operations sec- 
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tion for action. Members of the section 
conduct the required reconnaissance, deter- 
mine final site selection, run surveys of site, 
analyze job requirements, lay out grades and 
road net plans for installations, and prepare 
estimates of materials, equipment, and man- 
power requirements. 

(2) Surveys are run for construction sites, and 
all construction lines and levels are deter- 
mined by the surveying specialists’ draw- 
ings. Personnel and authorized equipment 
are such that, if the situation so warrants, 
two survey parties may be organized, sup- 
plemented by a brush-cutting detail, if 
needed, from the construction companies. 

(3) Drafting, and scale or detail drawings re- 
quired for a project are prepared by the 
drafting subsection, which is headed by the 
design draftsman. He works under the gen- 
eral supervision of the operations officer and 
operations sergeant, but his work is directly 
supervised by the construction engineer war- 
rant officer. His section is staffed by a 
senior construction draftsman, and con- 
struction draftsman, who prepare the re- 
quired drawings and details for all types 
of construction undertaken by the battalion. 

(4) When blasting for quarrying operations is 
required, the best methods are determined 
by the demolitions operations sergeant. He 
advises construction units on the proper 
charges and techniques to obtain the most 
efficient performance. 

(5) The operations section prepares designs for 
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structures, based upon directive require- 
ments. It may modify standard construc- 
tion plans, or when no standards exist, 
prepare suitable new plans. On alteration 
work, the section measures and prepares 
drawings of existing conditions, and plans 
details for the necessary repairs or altera- 
tions. 

(6) In compliance with the battalion com- 
mander’s orders, the section prepares opera- 
tional orders and job directives to the 
construction units. A job directive gives 
the specifications, commencement date, tar- 
get date, and job priority (fig. 44). 

(7) The section may set up a control unit to pro- 
vide overall direction, technical supervision, 
and/or inspection of selected battalion op- 
erations. This unit expedites the work, and 
insures that it is completed by the target 
date. All estimates, schedules, and alloca- 
tions are based upon the established com- 
pletion date, which is one of the prime 
considerations of all planning. The section 
prepares quantity estimates, material sched- 
ules, equipment schedules, and work esti- 
mate sheets. Reconnaissance reports are 
studied, and the full exploitation of locally 
obtainable materials is considered in pre- 
paring all estimates and schedules. 

(8) Based on priority of current work and esti- 
mates of new work, the section recommends 
to the battalion commander how jobs should 
be assigned, and what equipment and per- 
sonnel will be needed. The work to be per- 




formed, and the equipment and manpower 
available, are the basis for establishing the 
construction operations schedule (fig. 50). 
Full consideration is given to the possibility 
of using natives and prisoners of war for 
construction operations (pars. 159-161) . In 
its scheduling, the section is guided by its 
knowledge of the capabilities and experi- 
ence of the unit selected to perform a work 
assignment. 

(9) The construction operations schedule for 
each job serves as a master control sheet. 
Inspection of work progress, and progress 
reports, are checked against the schedule. 
After careful analysis of field reports, the 
section recommends to the battalion com- 
mander any changes that should be made 
in working parties, equipment allocations, 
or use of materials. The operations section 
closely coordinates its planning with the SI 
section for personnel requirements, and with 
the S4 section, the heavy equipment section, 
and the maintenance section for required 
equipment and materials. General opera- 
tions of the construction battalion are dis- 
cussed in chapter 8. 

26. Duties of Key Personnel 

a. Operations Officer, S3. The battalion opera- 
tions officer is responsible for planning and super- 
vising battalion operations and training. He works 
closely with the other staff officers, particularly S4 
and the engineer equipment officer. In addition to 
directing the operations sections, he acts as battalion 
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camouflage, chemical, biological, and radiological of- 
ficer. He performs the following specific duties: 

(1) Plans and supervises battalion training. 

(2) Makes a continuing study of the situation, 
so that he can make recommendations at any 
time for the employment of the battalion. 

(3) Supervises the production of plans for ac- 
complishing engineer tasks. 

(4) Plans the allocation of engineer troops, con- 
struction materials (in close coordination 
with S4) , and equipment to battalion 
projects. 

(5) Gives technical advice and assistance to the 
construction companies; inspects the proj- 
ects on which they are engaged. 

(6) Maintains pertinent records, including 
progress reports, material schedules, and 
job estimates. It is sometimes necessary to 
keep additional records such as real estate, 
cost accounting, and civilian labor records 
for certain battalion operations. 

(7) Plans details of battalion movements. 

(8) Supervises the intelligence activities of the 
battalion. 

b. Assistant Operations Officer. In addition to 
performing such duties as the operations oflicer may 
direct, the assistant operations officer coordinates and 
supervises battalion troop information and educa- 
tion activities. He assists the construction compa- 
nies with their troop information and education pro- 
grams by recommending means and methods of 
distributing material and by making facilities avail- 
able for its presentation. A troop information and 
education specialist acts as his assistant. The as- 
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sistant operations officer helps battalion personnel to 
participate in off-duty and duty-time education pro- 
grams conducted through the United States Armed 
Forces Institute. 

c. Construction Engineer and Utilities Warrant 
Officers. The construction engineer and utilities 
warrant officers assist and advise the operations of- 
ficer in the construction and utilities phases of his 
duties. They aid in training construction and utili- 
ties specialists; preparing plans; allocating person- 
nel, materials, and equipment; inspecting, planning, 
and supervising construction projects; and the in- 
stallation and maintenance of utilities projects. Un- 
der the direction of the operations officer, they 
supervise the enlisted construction and utilities 
specialists of the operations section. 

d. Operations Sergeant. The operations sergeant 
supervises the activities of section personnel, and co- 
ordinates their work. He is a qualified construction 
engineer supervisor, but as principal enlisted as- 
sistant to the operations officer, will have consider- 
able administrative (supervisory) duties. 

e. Construction, Bridge Construction, and Utili- 
ties Inspectors. The construction, bridge, and utili- 
ties inspectors are directed by the S3, and work 
under the supervision of the construction engineer 
warrant officer and the utilities warrant officer. They 
inspect all projects to insure that men, materials, and 
equipment are used efficiently, and that satisfactory 
methods of construction and utilities installation are 
employed. They give technical advice when re- 
quired, and assist in preparing section progress re- 
ports. The bridge inspector also aids with bridge 
site reconnaissance, and the design of fixed bridges. 
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f. Camumflage Inspector. The camouflage inspec- 
tor supervises and instructs in camouflaging objects 
and areas to avoid enemy detection. He inspects 
the camouflage activities of the battalion, giving 
technical advice and information where needed. He 
instructs camoufleurs, carpenters, painters, riggers, 
and canvas workers in camouflage techniques. In his 
activities, he is supervised by the operations officer. 
He is also chemical, biological and radiological non- 
commissioned officer, performing similar duties for 
these activities. 

g. Intelligence Sergeant. For reasons of person- 
nel economy, the intelligence personnel of the bat- 
talion are included in the operations section. The 
intelligence personnel of the operations section nor- 
mally include the intelligence sergeant and the still- 
photographer. The intelligence sergeant carries out 
normal intelligence duties under the direction and 
supervision of the S3. He assists the S3 by perform- 
ing and coordinating reconnaissance, and by search- 
ing for specific engineer information (fig. 3). The 
still-photographer takes photographs of events, con- 
struction jobs in carefully selected stages, materials, 
people, and other subjects for informational, train- 
ing, historical, official reports, and publicity pur- 
poses. In addition to his photographic duties he 
assists the intelligence sergeant as directed. 

Section IV. SUPPLY SECTION, S4 
27 . Organization 

The supply section of battalion headquarters con- 
sists of an officer (the S4), and a general supply 
warrant officer. Assisting them are enlisted supply 
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Figure 8. Reconnaissance party noting location of material. 





specialists, water specialists, and clerical personnel. 
The section includes personnel specialized in gen- 
eral supply, engineer supply, and water supply. 

28. Operations 

a. General Supply. The general supply personnel 
procure and issue all classes of supplies to units of 
the battalion, including rations, individual clothing 
and equipment, T/O&E equipment, and items necet. 
sary for housekeeping and administration. For de- 
tails see chapter 11. 

b. Engineer Supply. 

(1) The engineer supply personnel procure, 
store, and issue (in limited quantities) items 
required by the battalion for its engineering 
tasks. These include construction materials, 
and enginer tools and equipment, other than 
those authorized by T/ O&E’s. In procuring 
and issuing engineer items, close coordina- 
tion is maintained with S3. Bills of ma- 
terials and material schedules prepared by 
the S3, serve to control the procurement and 
distribution of construction materials. 

(2) The engineer supply personnel requisition 
materials, and arrange for their distribution. 
Requisitions are followed up by the section 
to make certain that materials arrive at the 
job sites in accordance with material sched- 
ules. To a large extent, the progress of con- 
struction work depends upon the proper flow 
of materials. A single item, if not delivered 
on time, can disrupt the entire job and cause 
extensive rescheduling. Stockpiling of ma- 
terials at the job, beyond what is needed for 
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a few days of operations, should be avoided. 
Storage space is usually not available at a 
job site, and excess materials on the site may 
be a hindrance. 

(3) The S4 keeps the S3 section informed at all 
times of the availability of materials. 
Shortages are called to the attention of the 
S3 section immediately, which may be able 
to revise the designs, using substitute ma- 
terials and thus avoiding delay. The S4 
works with the transportation section of 
headquarters and service company, which 
keeps close control over vehicles of the bat- 
talion and allocated vehicles, in accordance 
with equipment schedules. The supply sec- 
tion has limited transport, and depends upon 
the transportation section and the construc- 
tion companies to transport materials in 
bulk. If equipment is not available, all in- 
terested sections and units are advised im- 
mediately, so that they can take corrective 
steps to keep the job progressing. 

(4) Generally, construction materials are issued 
directly to the using unit upon a materials 
request (in accordance with material sched- 
ules) approved by the operations section. 
Special equipment, other than T/O&E 
equipment, is usually issued on memoran- 
dum receipt to the heavy equipment section. 
For details see chapter 11. 

c. Water Supply. The water supply personnel 
of the supply section furnish teams to set up water 
supply points. The source of water dictates the 
type of treatment, and theater regulations set forth 
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the standards of purification. Source of supply 
may vary from a nearly stagnant pool or highly 
polluted river to a modern water treatment plant 
or a clear mountain stream. 

29. Equipment 

The supply section has 14-ton and 214-ton cargo 
trucks, and 14-ton and l^-ton trailers. Other 
equipment includes typewriters, folding tables, 
chairs, and the tentage required to set up supply 
headquarters and storage facilities. The water puri- 
fication equipment is from the heavy equipment 
section of headquarters and service company. 

30. Duties of Personnel 

a. Supply Officer , S 4 -. The battalion supply of- 
ficer plans, directs, and supervises the activities of 
the supply section. His specific duties include the 
following — 

(1) As general supply officer. He supervises 
the receipt, storage, maintenance, issue, 
packing, loading, unloading, inspection, 
and distribution of supplies. He checks 
supply directives and property records to 
insure that the battalion is properly 
equipped. He supervises and controls the 
taking of inventories, estimation of require- 
ments, and preparation of reports and sup- 
ply directives. He is the battalion account- 
able officer and maintains such supply 
records as are necessary to maintain prop- 
erty record accounts. He helps the com- 
panies train their supply personnel, and 
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insures that supply matters are properly 
handled throughout the battalion. 

(2) As engineer supply officer. He handles all 
matters pertaining to the requisition, re- 
ceipt, storage, and issue of engineer supplies 
for the battalion and its subordinate units. 
He recommends priorities of issue, estimates 
future requirements, and keeps a continuing 
inventory of available stocks of engineer 
supplies and equipment. He maintains 
close liaison with S3, the equipment officer, 
and the supply sections and supply installa- 
tions of higher headquarters. 

(3) As water supply officer. He supervises 
water supply personnel in the location, in- 
stallation, and operation of water supply 
points. He arranges for the necessary 
transportation to move a water supply point 
when necessary. He arranges with the 
maintenance section for repairs to equipment 
which cannot be performed by water Supply 
personnel. 

b. General Supply Warrant Officer. The gen- 
eral supply warrant officer assists the battalion sup- 
ply officer, and acts as battalion food service 
supervisor. 

c. Supply Sergeant. The general supply sergeant 
works under the direction of the battalion supply 
officer. He supervises the enlisted personnel of the 
battalion supply section. His duties parallel those 
of a company supply sergeant, as detailed in para- 
graph 67 d. Assisting him is the senior supply clerk 
and the supply clerks. The senior clerk is also a 
light truck driver. 
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d. Engineer Supply Sergeant. The engineer sup- 
ply sergeant, assisted by the assistant engineer sup- 
ply sergeant, works under the direction of the bat- 
talion supply officer. He supervises and assists in 
the requisition, receipt, storage, maintenance, and 
issue of all engineer supplies and material. He su- 
pervises the loading, unloading, and storage of engi- 
neer supplies and equipment; helps to take inven- 
tories and inspect engineer property ; and supervises 
packing, crating, and shipping of engineer equip- 
ment. He maintains appropriate records pertaining 
to engineer items. 

e. Senior Water Supply Specialists. The senior 
water supply specialists work under the direction of 
the battalion supply officer in supervising water 
supply operations. They are responsible for the in- 
stallation, maintenance, and operation of water 
points. They may conduct reconnaissance for the 
location of water points and recommend schedules 
for drawing water. With the assistance of the water 
supply specialists and water supply helpers, they per- 
form the following duties (see TM 5-295 for 
methods) : 

(1) Install and operate water points. 

(2) Maintain and make minor repairs to water 
purification equipment. 

(3) Test in the field to identify and measure 
water impurities, to determine the treat- 
ment required, to check the effectiveness 
of the treatment, and to insure that the 
water issued is pure and potable. The or- 
ganic equipment can test for turbidity, pH, 
residual chlorine, coagulation, chloride, soap 
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hardness, sulphate, nitrogen mustard, ana 
arsenic. 

(4) Enforce the sanitary, traffic, security, and 
camouflage regulations of the water points. 

(5) Procure samples of water to be tested for 
bacteriological content. Tests may be per- 
formed at nearest medical installation. 
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CHAPTER 5 

HEADQUARTERS AND SERVICE COMPANY 



Section I. GENERAL 

31. General 

Headquarters, headquarters and service company 
consists of a battalion headquarters, and a headquar- 
ters and service company. This chapter discusses 
the headquarters and service company (see ch. 4 for 
battalion headquarters). 

32. Mission 

Headquarters and service company of the engineer 
construction battaliqn provides enlisted staff per- 
sonnel for battalion headquarters as well as mess, 
supply, housing, communications, vehicles, and ve- 
hicle maintenance for the officers and men of bat- 
talion headquarters. In addition it provides sup- 
plemental transportation, maintenance assistance, 
and heavy construction equipment with operators for 
the companies of the battalion. 

33. Organization 

Headquarters and service company has adminis- 
trative responsibility for its own operating person- 
nel, and for the enlisted men in battalion headquar- 
ters. It provides personnel for battalion staff and 
service sections. The company consists of a com- 
pany headquartei’s, a communication section, heavy 
equipment section, maintenance section, and trans- 
portation section (fig. 4). 





Figure 4 - Organization of headquarters and service com- 
pany, engineer construction battalion. 



34. Equipment 

Headquarters and service company has sufficient 
office, technical, and housekeeping equipment for bat- 
talion and company headquarters ; equipment to pro- 
vide automotive and engineer equipment maintenance 
and repair; and selected heavy construction equip- 
ment for support of the construction companies. A 
more detailed discussion of company equipment is 
included in the discussions of the heavy equipment, 
maintenance, and transportation sections in this 
chapter. 

35. Armament 

Armament includes individual weapons (pistol, 
carbine, and rifle), caliber .30 machine guns, and 
caliber .50 machine guns (with AA mounts), and 
3.5 inch rocket launchers. 
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36. Transportation 

Headquarters and service company is seventy per- 
cent mobile. It is necessary to employ the shuttle 
system when making a motor march because there 
are insufficient trailers and prime movers to move 
all equipment simultaneously. 

Section II. COMPANY HEADQUARTERS 

37. General 

Company headquarters is composed of command, 
administrative, mess, and supply elements. The 
company headquarters provides company-level ad- 
ministration for all assigned personnel. The com- 
mand elements of the headquarters and service com- 
pany consist of the company commander, company 
executive officer, and first sergeant. 

38. Duties of Command Personnel 

a. Company Commander. The headquarters and 
service company commander does not directly super- 
vise the work of all the personnel assigned to his 
company. Most members of the company work un- 
der the supervision of battalion staff officers. He 
does, however, directly supervise the enlisted men 
who actually work in the company. While this di- 
vided responsibility makes his duties somewhat more 
complicated, he is responsible for the training, dis- 
cipline, administration, and welfare of all his men. 
He is also responsible for providing adequate quar- 
ters and mess facilities for the officers and men as- 
signed to battalion headquarters. 

b. Executive Officer. As second in command, the 
executive officer assumes emergency command respon- 
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sibility of the company when the company com- 
mander is absent. Usually he is designated by the 
company commander as company mess and supply 
officer. He is also the battalion communications of- 
ficer, and is directly responsible for the proper func- 
tioning of the communications section. This section 
may work with the message center in the SI section. 

c. First Sergeant. The first sergeant is the prin- 
cipal enlisted assistant to the company commander in 
coordinating and supervising the administration, 
personnel, mess, supply, housekeeping, unit training, 
and similar activities of the company. He supervises 
clerical personnel. He reviews and distributes in- 
coming correspondence, such as military letters, di- 
rectives, and regulations, and supervises posting and 
filing them. He calls all- company formations. He 
performs such duties as listening to the complaints 
or personal problems of the enlisted men ; he attempts 
to settle such matters as he can readily handle and 
brings to the attention of the company commander 
matters which merit his attention. 

39. Administration 

The first sergeant supervises administrative pro- 
cedures of the company. He is responsible for all 
administrative matters pertaining to enlisted person- 
nel assigned to the company, such as morning reports, 
individual sick slips, duty and guard rosters. He 
also handles all correspondence and general admin- 
istrative problems of the company. Personnel rec- 
ords are maintained in the battalion Si section. The 
company administrative clerk performs administra- 
tive duties of a clerical nature under the supervision 
of the first sergeant, see paragraph 67&. 
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40. Mess 

The company executive officer is designated as mess 
officer and supervises the operation of the mess. Mess 
personnel are responsible for the preparation and 
serving of meals to headquarters and service company 
personnel and to officers assigned to battalion head- 
quarters. In situations where heavy equipment per- 
sonnel are working on construction tasks, meals may 
have to be transported and served in the field by their 
own organization, or they may be fed by the organiza- 
tion with which they are working. Appropriate 
ration distribution is coordinated with the mess 
steward of the organization providing the mess. 
When construction companies are working on two- 
shift operations, it may be necessary to operate the 
headquarters mess on a 24-hour basis and serve as 
many as four meals each 24 hours. For duties of 
mess personnel, see paragraph 67c. 

41. Supply 

Supply activities of headquarters and service com- 
pany are supervised by the executive officer, assisted 
by the company supply sergeant and armorer. Sup- 
ply elements are responsible for clothing and 
equipping personnel assigned to the company. The 
supply sergeant maintains property records on cloth- 
ing and equipment issued, maintains memorandum 
receipts, and initiates statements of charges and 
reports of survey. 

Section III. COMMUNICATIONS SECTION 

42. Organization 

The communications section of headquarters and 
service company consists of a communications chief, 
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switchboard operators, wiremen, and a manual tele- 
type operator. While the section may work with the 
Si section, it is directed and supervised by the execu- 
tive officer of headquarters and service company, who 
is also the battalion communications officer. 

43. Equipment 

The section has a telephone central office set, tele- 
typewriter set, radio sets and field telephones as its 
principal equipment. These are complete with the 
necessary wire, reels, and tools to install, repair, and 
maintain complete wire nets. In addition, the sec- 
tion has the office equipment required to set up a 
communications office in the field, and a cargo vehicle 
and trailer to transport its equipment. 

44. Operations 

The communications section works closely with the 
battalion message center, which is under the direc- 
tion of the administrative section. Plans for the 
communications section are laid out by the communi- 
cations officer. Section personnel install, repair, and 
maintain the system, as directed by battalion head- 
quarters. They also operate the entire telephone and 
teletype net within the battalion. If the battalion 
is dispersed, the section lacks equipment and per- 
sonnel to install and maintain long lines. These 
must be provided by signal corps troops. The com- 
munication section is responsible for the technical 
operating functions of operators and radios distrib- 
uted throughout the battalion in the construction 
companies and in sections of headquarters, head- 
quarters and service company. However, all com- 
mand functions and most operational functions, are 



45 




the responsibility of the unit to which the set is 
assigned. 

45. Duties of Personnel 

a. Communications Officer. The communications 
officer commands the section, and supervises opera- 
tional maintenance on all battalion signal equipment. 
He advises the battalion commander and the staff on 
signal communication matters, prepares plans and 
recommendations for the battalion communication 
system, organizes and supervises battalion classes 
in radio, and makes recommendations for procuring 
and replacing signal communication personnel. 

b. Communications Chief. The communications 
chief supervises the section, under the direction of 
the communications officer. He supervises the train- 
ing of radio operators within the battalion as well 
as their operational procedures. He trains and in- 
structs section personnel in the technique of wire 
communications. He supervises the wiremen, 
switchboard operators, and teletype operator in lay- 
ing wire lines; operating the switchboard on a 24- 
hour basis; operating the teletypewriter, including 
the perforation of tape for message transmission ; 
and maintaining the message log. Each member is 
trained in the duties of the other members. 

Section IV. HEAVY EQUIPMENT SECTION 

46. Organization 

The heavy equipment section is supervised by the 
engineer equipment officer. The section consists of 
a construction equipment warrant officer, a construc- 
tion machinery supervisor who is the section enlisted 
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leader, assistant construction machinery supervisors, 
and equipment operators for all assigned equipment. 
Equipment operators for a two-shift operation are 
provided for the tractors, crane shovel power units, 
motorized road graders, and air compressor. 

47. Equipment 

Major items of equipment consist of an air com- 
pressor, auger, crushing-screening plant, water dis- 
tributor, electric lighting equipment set, generator 
set, pneumatic or steam piledriver hammer, power 
plant 5KW, quarry equipment set, and crane shovels, 
road graders, asphalt repair kettles, concrete mixers, 
road rollers, road scrapers, bulldozers, and crane- 
shovel attachment trailers. 

48. Operations 

a. The heavy equipment section mission is to fur- 
nish heavy equipment, with operators, to the con- 
struction companies when required. Section equip- 
ment is available to all units of the battalion. Re- 
quests for heavy equipment are controlled by the 
battalion S3 section, which establishes priorities for 
equipment and prepares equipment use schedules. 
The heavy equipment section furnishes all water puri- 
fication equipment for battalion use; personnel for 
its operation, and for the control of water distribu- 
tion, are furnished by the water supply section of 
the battalion S4 section. 

b. The heavy equipment section maintains close 
liaison with all construction projects in the field em- 
ploying heavy equipment. Its operations are coordi- 
nated with the battalion S3 section, to insure that 
equipment is given the maximum use with the 
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greatest efficiency. Records of equipment availabil- 
ity are kept posted each day. The equipment use 
report is kept current by the section and turned in 
to the S3 section, so that job schedules can be met 
or foreseeable breakdowns in schedules can be pre- 
vented. The section must cooperate fully with the 
S3 section during the planning phases of operations, 
to assure the proper use of equipment, to determine 
its suitability for the tasks, and to establish the 
proper timing for operations. 

c. Members of the section, because of their experi- 
ence and constant contact with construction equip- 
ment are best suited to advise the battalion 
commander and his staff on its use, They closely 
supervise the technical operations of equipment. 
This supervision requires close cooperation between 
the construction foreman in charge of the project, 
and the construction equipment supervisor. The 
foreman tells the equipment supervisor what is re- 
quired from the equipment, and the supervisor then 
instructs the equipment operator in the technique 
to be employed on the job. The equipment section 
insures that equipment is properly employed and op- 
erated, and that the job is completed in the shortest 
practicable time. 

d. When both unit equipment and numerous items 
of equipment from the battalion section are working 
jointly on a project, a more efficient use of equipment 
may be obtained if the battalion section supervises 
the technical details of the equipment operation. 
Job management, coordination, and employment of 
equipment remain the responsibility of the com- 
mander of the company to which the project is 
assigned. 




49. Duties of Personnel 

a. Engineer Equipment and Maintenance Officer. 
The engineer equipment and maintenance officer di- 
rects, controls, and supervises the operations of the 
heavy equipment, maintenance, and transportation 
sections of headquarters and service company. He is 
normally considered a member of the special staff. 
He advises the commander, staff, and unit command- 
ers within the battalion on the technical aspects of 
automotive and equipment operations and mainte- 
nance; supervises repair and maintenance of equip- 
ment and vehicles ; supervises the keeping of mainte- 
nance records; and directs the training of drivers, 
mechanics, and equipment operators. Based on al- 
locations of equipment and vehicle schedules pre- 
pared by S3, he dispatches equipment and vehicles 
for the support of company operations. The engi- 
neer equipment and maintenance officer uses every 
possible means to keep all equipment and vehicles in 
operating condition. This primary responsibility is 
carried out by strictly supervising all phases of work 
to insure correct equipment operation, by preventing 
the misuse of equipment and vehicles, by proper pre- 
ventive maintenance practices, by strictly enforcing 
all organizational maintenance responsibilities, and 
by rapidly executing necessary field maintenance. 

b. Construction Equipment Warrant Officer. Di- 
rected and supervised by the battalion engineer 
equipment and maintenance officer, the construction 
equipment warrant officer controls the activities of 
the heavy equipment section. His duties include — 

(1) Advising and assisting units in the techni- 
cal employment of equipment. 
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(2) Coordinating the activities of his section 
with those of the using units, to insure a 
proper equipment priority for the most im- 
portant projects. 

(3) Instructing operators in methods of equip- 
ment operation. 

(4) Inspecting to insure- that proper standards 
of preventive maintenance are maintained, 
and that correct records are kept. 

c. Construction Machinery Supervisor. The con- 
struction machinery supervisor and assistants aid 
the engineer equipment and maintenance officer and 
equipment warrant officer in section operations. 
Their duties include supervising the use of equip- 
ment, movements, operations, minor adjustments, 
and preventive maintenance. 

d. Equipment Operators. The equipment opera- 
tors work under the direction of the construction 
machinery supervisor. In addition to operating 
equipment, they perform minor adjustments, and 
preventive maintenance on their equipment. The 
auger operator is also a light truck driver. 

50. Employment 

The equipment of the heavy equipment section 
normally is used as a pool to supplement the equip- 
ment of the construction companies. Upon recom- 
mendation of the S3, the battalion commander 
allocates section equipment, with operators, to the 
companies for specific projects. When the project is 
completed, the equipment is returned to the section 
for reassignment. The section acts as a consulting 
agency in matters pertaining to the use of heavy 
equipment, recommending the proper equipment to 
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use for a given job. There are enough supervisory 
personnel in the heavy equipment section to operate 
independently for a special job, if mechanics are pro- 
vided from the maintenance section. Such opera- 
tion is unusual, but all heavy equipment in the bat- 
talion may be pooled for a large battalion project. 

Section V. MAINTENANCE SECTION 

51. Organization 

The maintenance section is supervised by the en- 
gineer equipment and maintenance officer. The sec- 
tion consists of a construction equipment mainte- 
nance warrant officer, enlisted mechanics, repairmen, 
and maintenance specialists. 

52. Operations 

a. The maintenance section provides organiza- 
tional maintenance on the organic vehicles of head- 
quarters and service company. It also furnishes 
partial field maintenance for the organic equipment 
of the battalion. Partial field maintenance is that 
work done by the units beyond usual organizational 
maintenance. How much they can do depends upon 
the personnel, tools, and parts available. 

b. The section sets up maintenance parks which 
may be concentrated in one area (fig. 5) , or dispersed 
and concealed (fig. 6), depending upon the opera- 
tions and degree of enemy activity. When equip- 
ment is operating, field servicing and job-site main- 
tenance should be provided where practicable. To 
insure that the equipment needed most urgently gets 
priority in field servicing and job-site maintenance, 
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Figure 5. A maintenance shop in a cleared area. 




Figure 6. A maintenance shop dispersed and concealed. 



the section works closely with the heavy equipment 
section and the battalion operations section. 

c. The maintenance section keeps complete main- 
tenance records to determine any difficulties caused 
by the misuse of equipment, or the lack of proper 
organizational maintenance. To make sure that es- 
tablished standards and methods of preventive main- 
tenance are enforced, the section conducts periodic 
inspections of all engineer equipment and vehicles 
of the battalion. The engineer equipment and main- 
tenance officer and his supervisory personnel assist 
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and advise company personnel in proper mainte- 
nance procedures. Engineer equipment which the 
section cannot repair is evacuated to an engineer field 
maintenance company, and ordnance vehicles requir- 
ing field maintenance are evacuated to appropriate 
ordnance maintenance organizations. 

53. Duties of Key Personnel 

a. Engineer Equipment cmd Maintenance Officer. 
See paragraph 49 a. 

b. Construction Equipment Maintenance Warrant 
Officer. The construction equipment maintenance 
warrant officer directly supervises maintenance ac- 
tivities under the direction of the engineer equipment 
officer. His duties include — 

(1) Technical advice and assistance to construc- 
tion company maintenance personnel, and 
to personnel of the battalion maintenance 
section. 

(2) Inspecting incoming equipment, to deter- 
mine the amount and nature of repairs 
needed. 

(3) Prescribing maintenance schedules for ve- 
hicles and equipment. 

(4) Assigning repair and maintenance work to 
section personnel. 

(5) Inspecting shop operation to insure that re- 
pair schedules are maintained, and that cor- 
rect repair and maintenance methods are 
used. 

(6) Inspecting completed work to insure that 
each vehicle or piece of equipment is in 
proper operating condition before it is re- 
leased from the shops. 
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(7) Preparing reports and maintenance rec- 
ords. 

c. Engineer Equipment Maintenance Supervisor. 
The engineer equipment maintenance supervisor is 
the chief noncommissioned assistant to the engineer 
equipment and maintenance officer and the equipment 
maintenance warrant officer. He — 

(1) Supervises and trains enlisted members of 
the section, assigning work, giving technical 
advice, and inspecting their finished work. 

(2) Inspects engineer equipment needing re- 
pairs, to determine the extent of damage 
and the nature of repairs required. 

(3) Determines the echelon of maintenance 
necessary, providing for evacuation if indi- 
cated. 

(4) Assigns tasks to mechanics, rotating job as- 
signments to broaden their experience. 

( 5 ) Supervises organizational maintenance pro- 
cedures, to determine if they follow the poli- 
cies of the unit maintenance officer and 
higher headquarters. 

The assistant engineer equipment maintenance su- 
pervisor performs similar duties, and is second in 
charge of engineer equipment maintenance. 

d. Motor Maintenance Sergeant. The motor main- 
tenance sergeant is the principal wheel Vehicle me- 
chanic. His duties are similar to those of the engi- 
neer equipment maintenance supervisor, except that 
they apply to all the wheel vehicles in the battalion. 

e. Senior Engineer Equipment Mechanics , Engi- 
neer Equipment Mechanics, and Engineer Equip- 
ment Mechanic Helpers. 

(1) The senior engineer equipment mechanics 
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function as working supervisors of the en- 
gineer equipment mechanics and helpers, 
and perform the more difficult phases of 
equipment maintenance. 

(2) The engineer equipment mechanics and 
helpers perform organizational and partial 
field maintenance of engineer track and 
wheel equipment, and gasoline and diesel 
engines. This includes inspections, adjust- 
ments, and replacement of parts and as- 
semblies. 

/. Chief Wheel Vehicle Mechanics , Wheel Vehicle 
Mechanics, and Wheel Vehicle Mechanic Heifers. 

(1) The chief wheel vehicle mechanics function 
as the working supervisors of wheel vehicle 
mechanics and helpers, they also perform 
the more difficult maintenance tasks, and 
must be thoroughly familiar with all main- 
tenance operations. They supervise the 
wheel vehicle recovery operations of the 
battalion. 

(2) The wheel vehicle mechanics and helpers 
perform organizational maintenance and re- 
covery of vehicles. They diagnose opera- 
tional defects, and adjust and replace parts 
and assemblies. 

g. Machinists. The machinists fabricate metal 
parts and modify machine parts, metal castings, 
and forgings for automotive and engineer equip- 
ment. Machinists operate various tools, such as 
lathes, shapers, and drill presses, which are organic 
to the battalion motorized shops. 

h. Welders and Blacksmith. The senior welder, 
welder, and welder helper fuse ferrous and nonfer- 
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rous metal parts. They use oxyacetylene or arc weld- 
ing equipment to repair, strengthen, or fabricate 
metal articles used in the repair and maintenance 
of equipment. The senior welder is a light truck 
driver. In addition to shop duties, welders must be 
able to perform field welds on steel structures such 
as bridges or structural steel buildings. The black- 
smith fabricates repair parts; straightens and re- 
pairs defective, broken, or damaged parts ; and heat 
treats and tempers various types of metal. 

i. Repairmen. The senior engineer equipment re- 
pairman inspects and supervises repair of engineer 
earth moving and related track and wheel equipment. 
He supervises work done by other engineer equip- 
ment repairmen in the section. Engineer equipment 
repairmen perform such work oh engineer equipment 
as repair of rig hoists and booming mechanisms, final 
drive and power trains, steering mechanisms, sus- 
pension and stabilizer systems, winches, chassis, and 
framework. As distinguished from the engineer 
equipment mechanic, the engineer equipment repair- 
man does not perform repair on motors and engines 
in the equipment. The diesel repairmen make tests, 
inspections, and repairs on all types of diesel engines 
and starting motors. The automotive fuel-electric 
system repairman inspects, tests, and repairs fuel 
and electrical systems on all types of combustion 
engines. He repairs such items as carburetors, fuel 
pumps, batteries, generators, distributors, starting 
motors, wiring systems, and ignition system. He 
is capable of using all types of testing instruments 
and equipment such as tachometer, growler, volt- 
meter, ohmmeter, and weindenhoff test bench. 

j. Parts Specialist. The engineer parts specialist 
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is employed in parts storage and acts as a parts ad- 
visor to the company maintenance sections. He 
stores and issues all parts to subordinate units and 
the battalion maintenance section and submits requi- 
sitions to the supporting field maintenance company 
for replacement of parts. 

54. Employment 

The maintenance section is employed as a super- 
visory, consulting, and operating unit within the bat- 
talion headquarters. The section advises on all or- 
ganizational and field maintenance problems and as- 
sures that prescribed maintenance procedures are 
followed. Personnel may be formed into inspection 
teams to assist the maintenance officer and battalion 
commander in conducting periodic maintenance in- 
spections and spot checks. 

Section VI. TRANSPORTATION SECTION 

55. Organization 

The transportation section is under the supervision 
of the engineer equipment officer. It consists of a 
motor transport warrant officer, section leader, as- 
sistant section leader, dispatcher, and drivers of 
heavy and light trucks. 

56. Equipment 

The transportation section has semitrailers, cargo 
trailers, dump trucks, cargo trucks, and tractor 
trucks. 

57. Operations 

a. The transportation section operates the bat- 
talion motor pool. It is responsible for operation of 
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all wheel vehicles and trailers of the headquarters 
and service company. In stable situations where the 
battalion is engaged as a unit, the section may be re- 
sponsible for the operation of all battalion vehicles, 
including those in the construction companies. In 
such situations, vehicles may be dispatched and con- 
trolled from one central point, if the battalion com- 
mander decides this method will best meet the needs 
of the entire battalion. While engineer equipment 
is controlled by the heavy equipment section, some 
items are dependent upon the transportation section 
for movement, and should be coordinated for 
dispatch. 

b. Vehicle requirements are closely coordinated by 
the S3 and S4 sections prior to directing disposition 
of vehicles in the transportation section. In this 
manner allocations and work schedules are planned 
to conform with equipment schedules based on woik 
estimate sheets. Availability of transportation must 
be coordinated with disposition, so that vehicles re- 
quired for hauling construction materials requested 
by the S4 in accordance with material schedules do 
not conflict with operational disposition by S3 to the 
construction companies. The transportation section 
makes daily vehicle availability reports so as to keep 
the staff informed of the status of all vehicles. 

c. Vehicles requiring maintenance are reported 
promptly to the maintenance section, and the dead- 
line time for repair cut to a minimum. If requested 
vehicles are not available, the shortage may be over- 
come by making a substitution. For example, 25-ton 
low bed semitrailers may be used to haul bagged ce- 
ment, if cargo trucks or dump trucks are urgently 
needed for other tasks. 
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d. On long hauls, the section allows enough time 
for the trip, and assigns sufficient drivers to secure 
a full two-shift operation of all vehicles. Accurate 
dispatch records and service records are maintained 
to assure constant control over vehicles and to make 
certain that drivers perform proper preventive 
maintenance. 

58. Dufies of Key Personnel 

a. Transportation Officer. The battalion engineer 
equipment officer is the transportation officer. See 
paragraph 49a. 

b. Motor Transport Warrant Officer. The motor 
transport warrant officer is in direct charge of the 
activities of the transportation section. His duties 
include — 

(1) Supervising and training battalion and 
company drivers. 

(2) Coordinating the assignment of operators 
and vehicles to battalion sections and units. 

(3) Inspecting battalion vehicles to insure that 
preventive maintenance is performed 
properly. 

(4) Making rigid periodic inspections and spot 
checks on all vehicles. 

(5) Maintaining records on vehicles and main- 
tenance operations. 

c. Section Leader ( Motor Sergeant). The sec- 
tion leader works under the supervision of the motor 
transport warrant officer. He is responsible for the 
control and coordination of motor transportation 
activities, and for motor maintenance in the section. 
Drivers of the section should be qualified to drive 
either light, heavy, or dump trucks. They are 
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formed into squads, with one driver as squad leader. 
In the headquarters and service company, the section 
leader is qualified as a heavy truck driver. He is 
aided in his duties by the assistant section leader. 

d. Dispatcher. The dispatcher works under the 
direction of the motor transport warrant officer and 
the motor sergeant.- He receives requests for motor 
transportation from the battalion sections, and dis- 
patches vehicles to them. He also keeps preventive 
maintenance records on all vehicles and equipment. 
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CHAPTER 6 



ENGINEER CONSTRUCTION COMPANY 



Section I. GENERAL 

59. Mission 

The primary mission of an engineer construction 
company is to construct, rehabilitate, and maintain 
military routes of communication and facilities, and 
to perform related general engineer tasks in com- 
munications zone and rear areas of the combat zone. 

60. Organization 

a. Normal. The engineer construction company 
is organized and equipped in accordance with 
T/O & E 5-317A. It consists of a company head- 
quarters and three identical construction platoons. 

b. Augmented. When operating as a separate com- 
pany, independent of a battalion, organic personnel 
and equipment may be increased, as authorized by the 
augmentation tables in T/O & E 5-317A. 

61. Equipment 

a. The engineer construction company is organized 
and trained to work in conjunction with various 
types of engineer heavy equipment. With organic 
equipment, it is capable of performing work requir- 
ing skilled building specialists with a minimum of 
earth-moving equipment. The company operates at 
maximum effectiveness when supported by heavy 
construction equipment and operators from head- 
quarters and service company, engineer construction 
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battalion. The company has no water supply 
equipment. 

b. Company headquarters has its normal house- 
keeping equipment. The administration section has 
office appliances, cooking equipment, and communi- 
cations facilities. The operations section has draft- 
ing and duplicating equipment and sign painting 
equipment. The equipment and maintenance section 
has air compressors, electric lighting sets, a road 
scraper, a semitrailer, bulldozers, welding equipment 
sets, a trailer-mounted woodworking set, and dump 
trucks, a tractor truck, a cargo truck, and trailers. 
The remainder of the company equipment is grouped, 
generally by type, among the platoons, which have 
various tool and equipment sets necessary to their 
work, additional cargo and dump trucks and trailers, 
and radio sets. 

62. Armament 

a. Armament includes individual weapons (car- 
bines and rifles) , caliber .30 machine guns, caliber .50 
machine guns (with one A A mount), and 3.5-inch 
rocket launchers. 

b. All crew-served weapons such as machine guns 
and rocket launchers are assigned to the equipment 
and maintenance section of company headquarters 
and platoon headquarters and are manned by head- 
quarters personnel. 

63. Capabilities 

a. General. The company is capable of operating 
as a separate company or as an organic component of 
an engineer construction battalion, and is designed 



63 




for two-shift-per-day operation. It is self-sufficient 
in — 

(1) Organizational supply. 

(2) Communications. It has organic telephones, 
and radios but wire lines to higher head- 
quarters must be installed by Signal Corps 
troops, or by personnel of battalion head- 
quarters. 

(3) Organizational maintenance. 

(4) Transportation. The company cannot 
transport all its personnel at one time ; it is 
sixty-five percent mobile. 

(5) Food service. 

(6) Personnel administration. 

b. As a Separate Company. Under its basic 
T/O & E 5-3 17 A, and without support from battalion 
headquarters, and headquarters and service company, 
the company can — 

(1) Perform reconnaissance to collect special 
engineer intelligence data, to determine final 
site adaptation, and to establish quantities, 
types, and locations of local materials. 

(2) Plan and lay out projects; prepare bills of 
materials and material schedules; and on- 
the-job modification construction details. 

(3) Furnish structure and utilities personnel 
which when working in conjunction with 
appropriate specialized construction teams 
can perform such operations as port con- 
struction and petroleum pipeline or storage 
tank construction. 

(4) Prepare and post highway and bridge signs. 

c. As Part of an Engineer Construction Battalion. 
When supported by heavy construction equipment 
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from battalion headquarters and service company, 
the company can perform the tasks outlined above, 
plus — 

(1) All types of general construction work such 
as improved roads, and hardstandings, fixed 
bridges, field fortifications, limited water- 
front unloading facilities, hospitals, depots, 
camps, and headquarters and utilities in- 
stallations. 

(2) Construction, rehabilitation, and major 
maintenance of railway tracks, bridges, and 
structures when equipped with additional 
launching tools, such as heavy jacks and 
rollers. 

(3) Rehabilitation of inland waterways, chan- 
nels, canal locks and lock gates, and dock and 
depot facilities in conjunction with water- 
ways, when equipped with suitable plant 
and technicians. 

(4) Construction of unpaved landing strips and 
surfaced landing strips using portable air- 
field surfacing, and construction of taxi- 
ways, hardstands, bomb storage, reveted 
areas and other storage facilities. 

( 5 ) Construction of portable and permanent air- 
craft hangars. 

(6) Rehabilitation and construction of sewage 
disposal and water distribution systems and 
other underground facilities. 

(7) Construction of drainage projects. 

(8) Rehabilitation and construction of electric 
generating parts (both thermal and hydro) 
and distribution systems. 
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Section II. COMPANY HEADQUARTERS 

64. Mission 

The mission of company headquarters is to control 
and supervise the operations of the company ; to per- 
form company administrative, supply, and main- 
tenance duties; and to reinforce the platoons with 
equipment and operators. This includes supervision 
and technical assistance on assigned tasks. 

65. Organization 

Company headquarters is organized in accordance 
with T/O & E 5-317A, as shown in figure 7. It con- 
sists of the company commander, the administrative 
section, operations section, and equipment and 
maintenance section. 

66. Command Personnel 

a. Company Commander. The company com- 
mander commands the company and plans, directs, 
and supervises its operations. He is responsible for 
its training, discipline, morale, and welfare. Assist- 
ing him are the executive officer and the first sergeant. 
His duties include — 

(1) Assisting the battalion commander, his staff, 
or other higher headquarters in the develop- 
ment of plans for employing the company. 

(2) Planning and supervising training, to in- 
sure that the company can fulfill its mission. 

(3) Analyzing assigned tasks, and allocating 
them to his subordinates. 

(4) Supervising company work, to insure that 
tasks are done properly, that correct meth- 
ods are used, that supply of equipment and 
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Figure 7 . Organization of construction company. 



material is maintained, and that platoon 
commanders are given all possible support 
in executing their assigned tasks. 

(5) Inspecting tools, equipment, weapons, trans- 
portation, and supply, to insure that all 
items are properly maintained, used, or 
stored. 
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b. Executive Officer. The executive officer is usu- 
ally the senior lieutenant. He is assistant to the 
company commander and second in command, act- 
ing for the company commander in the latter’s ab- 
sence. The executive officer must be familiar with 
the company commander’s policies, have authority 
to make decisions in his name, and keep him con- 
stantly informed of the company situation. He may 
be used as a project engineer on a job requiring two 
platoons, and may serve as company liaison officer. 
He directly supervises the administrative section, is 
also the mess and supply officer, and may be the 
motor officer. 

c. First Sergeant. The first sergeant is the prin- 
cipal enlisted assistant to the company commander. 
He is qualified to supervise construction operations 
of the company, since he is thoroughly familiar with 
construction principles and methods, and is able to 
give technical assistance and direction. However, 
the stress of administrative duties seldom permits 
supervision of construction operations. 

67. Administrative Section 

a. General. The administrative section of com- 
pany headquarters consists of three elements: ad- 
ministrative, mess, and supply (fig. 7). The 
administrative section is under the direct supervision 
of the executive officer and first sergeant. 

b. Administration. The administrative personnel 
handle all administrative records, service records, 
individual sick slips, payrolls, rosters, notices, cor- 
respondence, and other administrative matters. 

(1) The company administrative clerk, as ad- 
ministrative assistant to the first sergeant, 
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performs various clerical and typing duties. 
He prepares reports and maintains company 
files and records. He prepares special re- 
ports for higher headquarters concerning 
company personnel, supply, and training 
matters. 

(2) The personnel administrative clerk works 
at the company orderly room when the com- 
pany is operating as a separate unit. When 
the company operates as part of the bat- 
talion, he works at battalion headquarters 
under the direction and supervision of the 
battalion military personnel warrant officer. 
The personnel administrative clerk must 
be a typist and have a general knowledge 
of military correspondence and filing. He 
prepares reports, correspondence, records, 
and forms on personnel matters, including 
special orders, rosters, leaves, and dis- 
charges. 
c. Mess. 

(1) The mess officer supervises the operation of 
the mess. He insures that the correct quan- 
tity and quality of rations are received, that 
meals are balanced, food is well prepared, 
kitchen equipment properly maintained, 
and that careful sanitation is observed. 
When platoons are dispersed, meals may be 
served at the job site by mess personnel. 
Because of irregular work schedules and 
possible two-shift operations, the mess sec- 
tion frequently must operate 24 hours a 
day. In active operations, meals may be 
served four times each 24 hours. Careful 
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supervision by the mess officer and company 
commander is necessary to meet these ir- 
regular demands. 

(2) The mess is supervised and controlled by 
the mess steward. He receives and checks 
the daily ration issue, inspecting the rations 
for quality. He supervises the preparation 
and serving of food and establishes operat- 
ing and working procedures for the cooks, 
cooks’ helper, and other kitchen personnel. 
Cooks work in shifts under his direction or 
supervision. 
d. Supply. 

(1) All supplies drawn by the company are 
handled by supply personnel, except class 1 
supplies (food) which are drawn by the 
mess. The operations sections and platoon 
headquarters cooperate closely in requisi- 
tioning and procuring construction mate- 
rials. Similarly, platoon headquarters 
works closely with the equipment and main- 
tenance section for POL supplies. Supply 
personnel follow through on all requisitions 
to make certain that required materials are 
delivered on time. 

(2) The supply sergeant works under the direc- 
tion of the supply officer. He supervises 
and helps his subordinates in the requisition, 
receipt, transportation, and issue of sup- 
plies and equipment. All engineer supplies 
are handled by the engineer supply special- 
ist who works under the direct supervision 
of the supply sergeant. 



70 





68. Operations Section 

a. General. The operations section consists of a 
construction engineer warrant officer, construction 
inspector, construction draftsman, and a light truck 
driver. Operations of this section are discussed in 
paragraph 181c. 

h. Construction Engineer Warrant Officer. The 
construction engineer warrant officer works with the 
company commander and platoon leaders in plan- 
ning, analyzing, and supervising construction proj- 
ects. He gives technical advice and assistance, and 
makes frequent inspections of company projects, 
dealing primarily with the structures sections of the 
platoons. He maintains close liaison with the bat- 
talion operations section. 

c. Construction Inspector. The construction in- 
spector gives technical advice and assistance to the 
construction platoons. Capable of supervising all 
types of construction work, he interprets blueprints 
and sketches, and works from written or oral orders. 
He also serves as an expediter and coordinator of 
construction activities, helping to prepare progress 
reports, material consumption reports, and other 
construction records. 

69. Equipment and Maintenance Section 

a. General. The equipment and maintenance sec- 
tion consists of a construction machinery foreman, 
a motor sergeant, engineer equipment and vehicle 
mechanics, welders, blacksmith, equipment operators,’ 
and vehicle drivers. The section has all the heavy 
and supplementary equipment assigned to the con- 
struction company headquarters by T/O&E 5-317A. 
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Most of the company crew-served weapons are in this 
section. 

b. Construction Machinery Foreman. The con- 
struction machinery foreman supervises the opera- 
tions of the heavy equipment pool. He assigns and 
coordinates the duties of personnel working on heavy 
equipment, and prepares equipment operation re- 
ports. As senior noncommissioned officer of the 
equipment and maintenance section he is responsible 
for control and supervision of section functions. His 
duties include — 

(1) Advising the company commander and pla- 
toon leaders on the technical aspects of au- 
tomotive and engineer equipment operation 
and maintenance. 

(2) Supervising maintenance records and re- 
ports. 

(3) Supervising repair and maintenance of con- 
struction equipment and vehicles. 

(4) Inspecting motor and equipment operations, 
to insure that repairs and preventive main- 
tenance schedules are maintained. 

(5) Directing the training of drivers, mechan- 
ics, and operators. 

(6) Supervising the dispatching of all equip- 
ment and vehicles or support of company 
operations. 

He is assisted by specialist personnel of the section, 
who supervise the principal phases of motor, equip- 
ment, and maintenance operations. 

c. Motor Sergeant. The motor sergeant is the chief 
wheel vehicle mechanic. In performing his duties, 
he — 

(1) Supervises motor pool operations, organi- 
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zational maintenance, and recovery of wheel 
vehicles. 

(2) Assists with organizational maintenance 
and repairs on vehicles in the company 
motor pool. 

(3) Performs initial inspections and road tests, 
to determine what repairs are needed on 
vehicles reported defective by drivers. 

(4) Checks all maintenance work when com- 
pleted. 

(5) Assembles data, and prepares and maintains 
operational and maintenance records and 
reports. 

(6) Directs the wheel vehicle mechanics in all 
vehicle maintenance. 

d. Wheel Vehicle Mechanics. The wheel vehicle 
mechanics and the wheel vehicle mechanic helper 
make tests and check for defective operation. They 
service vehicles, replace parts and assemblies, and 
made adjustments of chassis and mechanical parts, 
using hand tools. 

e. Equipment Operators. In addition to their op- 
erator duties, the equipment operators handle minor 
adjustments, minor emergency repairs, and preven- 
tive maintenance on their equipment, under the di- 
rection of the construction machinery foreman. 

Section III. ENGINEER CONSTRUCTION PLATOON 
70. General 

The engineer construction platoon is the basic work 
unit of the construction company It is organized 
with a platoon headquarters, a structures section, and 
a utilities section (fig. 7). 
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71. Employment 

a. The engineer company is the lowest echelon that 
area assignments are normally given in which respon- 
sibility for all engineering work in a given area is 
delegated. The platoon is assigned a specific task 
or several tasks in the area assignment of the com- 
pany. A platoon task assignment may be divided 
into section tasks each within a specific work locality 
or a specific type of work. An example of multiple 
task assignment to a platoon is the rehabilitation and 
repair of all buildings in a particular locality. A 
platoon task assignment may require the employ- 
ment of the entire platoon, such as the construction 
of several buildings in a cantonment or hospital in- 
stallation; or it may require employment of parts 
or sections of a platoon, such as the construction of 
small field expedient loading traps, retaining walls, 
or repairs to or additional utilities in an existing 
building. The platoon leader tailors the size of the 
detail to fit the task, and controls its employment 
to see that only authorized tasks are performed. 

b. The platoon may operate independent of com- 
pany support on work that does not require earth- 
moving equipment. Where a road net exists and 
grading has been accomplished, the platoon can be 
employed to build, repair, or maintain most other 
types of engineering structures. When operating 
independently, the platoon may be reinforced by 
attaching headquarters equipment and personnel. 

c. The platoon operates as a component part of 
the company when the company is engaged in a 
major task. In company employment, the platoon 
has the advantage of the support of the headquarters 
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sections, the full use of company equipment which 
may be detailed to jobs when required, the services 
of maintenance and motor pool personnel, and tech- 
nical advice and assistance when special problems 
arise which were not foreseen in the initial plan- 
ning. When employed as a component of the com- 
pany, all platoon specialists may be pooled and 
employed under company control for more efficient 
operation. With additional specialists, the scope of 
the platoon’s employment may be increased, and jobs 
accomplished which are normally beyond the capac- 
ity of a platoon. 

72. Platoon Headquarters 

a. General. The platoon headquarters provides 
the command channel between company headquarters 
and the platoon. It is the platoon service and su- 
pervisory unit. The platoon headquarters consists 
of the platoon leader, construction supervisor and 
assistant, demolition specialist, toolroom keeper, and 
light truck drivers. 

h. Platoon Leader. The platoon leader is respon- 
sible to the company commander for the training, 
operations, discipline, welfare, and general control 
of his platoon. Specifically, his duties are to — 

(1) Plan, supervise, and coordinate platoon 
training to insure a well-balanced unit 
skilled in military techniques and engineer- 
ing methods. 

(2) Analyze assigned platoon tasks, break them 
down into individual or group duties, and 
assign them to subordinates. 

(3) Supervise execution of platoon tasks, to in- 
sure that proper construction methods are 
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used, that the supply of materials is main- 
tained, and that difficulties are anticipated 
and overcome. The platoon leader must be 
thoroughly familiar with job methods and 
procedures. He must actively follow the 
progress of the job, and make any necessary 
changes in assignment and grouping of work 
parties to attain maximum efficiency and 
teamwork. 

(4) Give all possible aid and assistance to sec- 
tion leaders, and assign platoon headquar- 
ters personnel and equipment to the sections 
as required. 

(5) Insure that tools, equipment, and weapons 
are kept in serviceable condition. 

(6) Insure that every effort is made to use sup- 
plies properly, and to conserve all classes 
of supply. 

c. Construction Supervisor. The construction su- 
pervisor assists the platoon leader in supervising the 
platoon. As platoon sergeant, he is second in com- 
mand of the platoon. He is directly concerned with 
the training, welfare, operations, conduct, and disci- 
pline of the platoon. He is aided by the assistant 
construction supervisor. 

d. Demolition Specialist. The demolition special- 
ist calculates, prepares, and fires demolition charges, 
and directs the drilling of rock or concrete for 
charges. He is responsible for the observance of 
safety regulations, and for the care, use, and storage 
of demolition materials. 

e. Toolroom Keeper. The platoon tool sets nor- 
mally remain with platoon headquarters and are 
stored, maintained, and issued by the toolroom 
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keeper. Records of tools issued are kept and tools 
when returned are checked for cleanliness and proper 
maintenance. If tools become unserviceable or 
shortages occur, the toolroom keeper notifies the pla- 
toon leader, who takes immediate steps to assure that 
shortages are replaced. A complete supply of serv- 
iceable tools is kept on hand at all times. 

/. Drivers. Platoon headquarters has drivers for 
dump trucks and light trucks. Drivers must per- 
form preventive maintenance on their vehicles and be 
able to make minor emergency roadside repairs. 
All drivers must perform duties of a general con- 
struction worker when the situation requires. 

73. Structures Section 

a. General. The structures section may be em- 
ployed on all types of structures. Members of the 
section are capable of working with all classifica- 
tions of lumber, prefabricated structures of all types 
of materials, structural steel, concrete, and brick or 
stone masonry. Structures section operations in- 
clude construction of the various types of plant or 
expedient facilities necessary to aid the earthwork 
operation of the company or battalion. The section 
consists of a section leader, carpenters, masons, struc- 
tural steel workers, rigger, and general construction 
workers. 

b. Section Leader. Section operations are super- 
vised by the structures section leader, under the di- 
rection of the platoon leader. The section leader lays 
out the work, making sure that his men are assigned 
according to their specialities, and that they follow 
correct technical methods. 
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c. Carpenters. 

( 1 ) Heavy construction carpenters build heavy 
timber structures, such as docks, trestles, and 
timber bridges (figs. 8, 9, 10, and 11) . Their 
duties include cutting timber for piling, in- 
stalling piling, capping, shoring, bracing, 
and preparing timber for structural use. 

(2) General carpenters are not usually assigned 
to heavy timber work. When heavy con- 
struction and general carpenters work to- 
gether on a structure, the team leader should 
be the senior specialist in the predomi- 
nant type of work-. Better production is 
obtained, however, when tasks are assigned 
according to the classification of lumber 
involved. 

d. Masons. General concrete work, including the 
repair and construction of pavements, brick and 
stone masonry, are handled by the masons (fig. 12). 
When concrete form work is required, masons assist 
the carpenters in building forms, and supervise and 
assist in pouring the concrete. They determine 
when forms are to be stripped, and finish surfaces 
when the concrete is in place. 

e. Structural Steel Workers and Rigger. Con- 
struction and repair of prefabricated steel structures, 
steel bridges and towers, petroleum storage tanks and 
other steel structures are assigned to structural steel 
workers (fig. 13). They rig and raise steel into 
place, and are familiar with the bending and 
straightening methods outlined in TM 5-744. Most 
structures require a rigger to move material and aid 
in construction. 
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Figure 8. Construction of trestle bridge. 




80 



Figure 9. Short span timber bridge. 
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Figure 10. Trestle bent bridge using steel stringers. 




Figure 11. Erection of bailey bridge with bascule span permitting bridge to 
be used as a draw bridge. 




Figure 12. Masons 



brick end wall of prefabricated 
hut. 



f. General Construction Workers. These men act 
as helpers for the specialists, thus securing on-the-job 
training that prepares them for future specialist 
duties. 

g. Teamwork. In all tasks, men are assigned ac- 
cording to their specialties, and parallel specialties 
are grouped. When the work load is heavy, all per- 
sonnel may be employed interchangeably, provided 
that tasks are properly phased and supervised. The 
section is a team ; its members have a working knowl- 
edge of several specialties, and can perform a wide 
variety of construction work under proper leader- 
ship and supervision. 
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Figure 13. Steelworkers erecting structural steel framing. 




74. Utilities Section 

a. General . The utilities section constructs and 
maintains utilities, including the mechanical and 
electrical equipment inside structures. The section 
may be employed to rehabilitate utilities damaged by 
combat. Illumination for night operations is also 
provided by this section. Personnel consist of a 
section leader, electricians, plumbers, heating and 
ventilating specialists, refrigeration specialist, sheet 
metal worker, and utilities helpers. 

b. Section Leader. Operations of the section are 
supervised by the utilities section leader, under the 
direction of the platoon leader. He allocates the 
work, insuring that his men are given tasks suitable 
for their specialties, and that they use correct techni- 
cal methods. 

c. Electricians. The electricians perform duties 
relating to : electric wiring ; positioning of outlets ; 
fixtures; motor installation and hookup; controls; 
electric power distribution systems, both interior and 
exterior ; lighting and power lines for temporary con- 
struction; rehabilitation of damaged electrical sys- 
tems, and conversion of existing systems to military 
use. (See fig. 14.) 

d. Plumbers. Plumbers repair and install plumb- 
ing and drainage systems, house drains, sewers, 
water mains, and water distribution systems. 

e. Heating and Ventilating Specialists. Several 
skills are required to install, repair, or maintain 
heating, ventilating, and air-conditioning systems. 
Work is assigned according to the type of system, 
and the particular skills needed. 

(1) For steam and hot water heating systems, 
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plumbers do the pipework and radiator 
hookup. 

(2) Setting and hookup of boilers and fur- 
naces ; and layout, assembly, repair, and in- 
stallation of hot air and ventilating ducts 
are handled by the heating and ventilating 
specialists. 

(3) New ducts, and replacement sections for ex- 
isting systems, are made by the sheet metal 
worker. 

(4) Refrigeration compressors, condensers, and 
refrigerant lines of air-conditioning units 
are installed by a refrigeration specialist, 



Figure lh- Field power plant. 
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who also repairs and maintains the refrig- 
eration apparatus of these systems. 

f. Refrigeration Specialists. The refrigeration 
specialists install, alter, and repair refrigeration sys- 
tems for hospitals, and food storage facilities. 

g. Utilities Helpers. The utilities helpers assist 
the section specialists. They also perform electrical, 
plumbing and sheet metal repairs, painting, and 
rough carpentry. This work provides on-the-job 
training for their future specialist duties. 

75. Teamwork 

The construction platoon is a working team. 
When their utilities work does not keep them fully 
occupied, men in the section are used to assist the 
structures section. For a detailed discussion of pla- 
toon operations, see paragraph 185. 
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CHAPTER 7 



ENGINEER CONSTRUCTION GROUP 



Section I. GENERAL 

76. Scope 

This chapter covers the general organization of a 
type engineer construction group. It also discusses 
the engineer units that may be assigned or attached 
to group headquarters for special tasks and to aug- 
ment the capabilities of the basic units of the group. 

77. General Organization 

a. In discussing the engineer construction group it 
must be understood that the “Group” is the opera- 
tional concept of field engineering. This is the eche- 
lon of employment of the “Combined Engineer 
Team.” It is at this echelon that the proper com- 
bination of special companies, detachments, or equip- 
ment are operationally grouped with the basic line 
element, the construction battalion, so as to “tailor” 
an executing engineer force to perform a particular 
task. ' 

I?. The group is a flexible organization consisting 
of a headquarters and headquarters company and a 
varying number of administratively self-sufficient 
battalions and companies. A group may include 
from two to four battalions which may be assigned 
or attached, assignment being preferred. A typical 
engineer construction group consists of three engi- 
neer construction battalions, a dump truck company, 
and a heavy equipment company (fig. 15). 
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Figure 15. Organization of a type engineer construction 
group. 



c. The group may be augmented by attaching one 
or more special companies for some specific task, the 
skills of which are not available in the group. For 
example, the type construction group may not be 
able to rehabilitate a port without augmentation ; one 
or more engineer port construction companies could 
be attached to the group, the attachment ending 
when the work is completed. 

78. Mission 

The mission of the engineer construction group 
consists of planning and cordinating the operations 
of the group and the engineer construction battalions 
and other assigned or attached units engaged in con- 
struction of facilities other than those for signal com- 
munication including command of assigned or at- 
tached units and supervision of their administration. 

79. Capabilities 

a. In general, capabilities of the group are a sum- 
mation of the capabilities of the assigned or attached 
units. However, because of the “combined” feature 
of a group, the capabilities in the form of productive 
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construction effort may exceed the summation of the 
capabilities of its units. 

b. The engineer construction group can control 
from two to four engineer construction battalions and 
up to 2,000 additional assigned or attached engineer 
troops under favorable operating conditions. The 
specific capabilities are — ■ 

(1) To command assigned or attached units and 
supervise their administration. 

(2) To conduct detailed and overall planning to 
include design, survey, controls, and con- 
struction methods, and to conduct site recon- 
naissance layout, inspection and technical 
supervision of projects. 

(3) To assign projects and allocate construc- 
tion materials and equipment to subordinate 
units. 

(4) Arrange for medical service and supervise 
sanitation within the group. 

(5) To direct the employment of the construc- 
tion battalions in tactical operations as in- 
fantry in an emergency. 

c. The group is semi-mobile; mobility depends 
upon the type and number of attached or assigned 
units. 

80. Employment 

a. Groups assigned to a field army are not further 
assigned or attached but work directly under the 
army engineer. In the attack the group works on 
line of communication facilities including roads and 
semi-permanent highway and railroad bridging. In 
the attack the construction elements work well for- 
ward adjacent to corps combat groups. In the prep- 
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aration or planning phases prior to an attack the 
group works in the army service area developing in- 
stallations such as cantonments, hospitals, depots, 
and roads. In the defense and retrograde the group 
will prepare defensive installations and prepare 
routes for withdrawal and displacement of depots. 
Area and tasks assigned to the groups in the field 
army are large construction projects or programs 
with varied type of work so as to employ the full 
capabilities of the organization. 

b. Groups assigned to the communications zone 
may be further assigned to an engineer construction 
brigade. In sections of the communications zone 
where the group is the largest unit assigned, the 
group commander may be the engineer of that com- 
mand, or function directly under the section engineer 
when one is designated. 

c. Components of groups are assigned and remain 
stable whenever practical. Shortages of supporting 
troops and heavy equipment may preclude all groups 
being “type groups” but the group composition must 
reflect the group’s current mission. 

Section II. GROUP HEADQUARTERS 

81. Mission 

The mission of the engineer construction group 
headquarters is the same as stated for the group in 
paragraph 78. 

82. Organization 

Group headquarters is cowqjosed of an administra- 
tive and command section, an operations section, a 
supply section, and a communication section (fig. 16) . 
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Figure 16. Organization of headquarters and headquarters 
company, engineer construction grou-p. 



83. Capabilities 

In addition to the capabilities listed in paragraph 
79 group headquarters is capable of performing the 
specific duties listed below. 

a. Preparing plans and orders, situation studies, 
and tentative operational plans for its attached units. 
It provides technical assistance and supervision, and 
commands and directs units in operations assigned 
to the group by higher headquarters. 

b. Planning and supervising construction or re- 
habilitation of roads, railways, bridges, buildings, 
utilities installations, air bases, petroleum pipelines 
and storage facilities with special training; and 
major port faciilties when augmented by port con- 
struction specialists. 

c. Preparing group operational plans, project 
plans and designs, and construction progress reports. 
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d. Reconnoitering and inspecting sites, and techni- 
cal supervision of group construction projects. 

e. Assigning projects to subordinate units, and al- 
locations of troops, construction materials, and equip- 
ment to group projects. 

/. Consolidating over-all requirements, and co- 
ordinating the supply of equipment and materials 
for group projects. 

g. Supervising unit administration within sub- 
ordinate units including mess, supply, maintenance, 
personnel requirements, replacements, promotions, 
awards and decorations, and the administration of 
military justice. Group headquarters furnishes di- 
rect administrative assistance to separate companies 
and detachments which are not attached to battalions. 

84. Administrative and Command Section 

The administrative and command section of an 
engineer construction group consists of the group 
commander and the command elements of the group 
and the adjutant (Si) and his administrative 
personnel. 

85. Command Element 

a. General. The command element of an engineer 
construction group headquarters consist of the group 
commander, group executive officer, light truck 
driver, and a low speed radio operator. 

b. Group Commander. The group commander is 
responsible for his group and its subordinate units. 
He commands the group, hence is responsible both for 
its operations and administration. In the broadest 
sense, his mission is to weld the group into the most 
effective engineer force possible. High qualities of 
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leadership are required, and the qualities of his 
leadership are reflected in the esprit de corps shown 
by the group in its activities. He has no fixed post 
of duty, but locates himself where he can best in- 
fluence and direct the most decisive phases of group 
operations. More specifically, the group command- 
er’s duties include the following — 

(1) Responsibility for the proper administra- 
tion, supply, mess, quarters, discipline, and 
morale of the group. 

(2) Direction and control of the tactical and 
operational employment of all units within 
the group. 

(3) Evaluation of intelligence, estimates of the 
situation, formulation of decisions, and 
maintenance of communications. 

(4) Supervision of the various staff sections in 
the planning and execution of their assigned 
duties. 

(5) Supervision of the technical employment of 
all units within the group. 

(6) Supervision of the training of all units 
within the group. 

c. Executive Officer. The executive officer is chief 
of the group staff, and second in command of the 
group. He is the principal assistant and advisor to 
the group commander. He represents the group 
commander during the commander’s absence and at 
other times when so authorized. His normal post of 
duty is at the command post, but from time to time, 
as the situation permits, he makes field inspections 
in order to gain first-hand knowledge of field opera- 
tions. He should be present at group headquarters 
(or readily available) at all times during the absence 
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of the group commander. The duties of the executive 
officer include — 

(1) Supervising and coordinating the activities 
of the group staff, and formulating policies 
for the general operation of the staff. 

(2) Insuring that all orders or instructions are 
published in accordance with the policies of 
the group commander and higher authority. 

(3) Directing the group staff so as to insure that 
the orders of the group commander are prop- 
erly executed, and that a continuous study 
of the situation is made to prepare for fu- 
ture contingencies. 

(4) Directing the compilation and forwarding 
to higher headquarters of all routine reports. 

(5) Coordinating the group staff through peri- 
odic and specific conferences and briefings, 
and by establishing standard administrative 
procedure for the exchange of information 
within the staff. 

86. Administrative Element 

a. Organization. The administrative element of 
the administrative and command section of group 
headquarters is divided as follows : 

(1) Office of record. 

(2) Personnel. 

(3) Message center. 

b. Adjutant 81. The Si is the group adjutant. He 
directs the activities of administrative personnel and 
supervises administrative matters within the group. 
His specific duties are similar to those of the SI of an 
engineer construction battalion, as described in para- 
graph 19. In addition, he inspects assigned and at- 
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taclied units, determines the condition of their ad- 
ministrative and personnel sections and coordinates 
administrative matters of these subordinate units. 
He keeps the group commander and the executive 
officer informed of the status of unit administration. 
He checks records and procedures to insure accuracy, 
and instructs unit personnel in the proper admin- 
istrative methods. He receives all reports from as- 
signed and attached units, consolidates them, and 
forwards them to higher headquarters. 

c. Administrative Assistant Warrant Officer. Op- 
erations of the office of records are directly supervised 
by the administrative assistant warrant officer. He 
supervises and assists in preparing and maintaining 
all orders and official correspondence coming to the 
group headquarters or issued by it. 

d. Military Personnel Warrant Officer. Although 
the military personnel warrant officer is assigned to 
headquarters company, he works in the Si section of 
group headquarters. He supervises and maintains 
the personnel records of all enlisted men assigned to 
headquarters company, and of the officers in group 
headquarters. He advises assigned and attached 
units on personnel procedures and assists the group 
Si in inspection of personnel matters. 

e. Other Personnel. The other administrative sec- 
tion personnel perform duties similar to those of ad- 
ministrative personnel in a construction battalion 
headquarters as described in paragraphs 18 through 
23. 

87. Operations Section, S3 

a. Organization. The operations section, S3, of 
group headquarters is organized into two parts : 
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(1) Operations and training. 

(2) Engineering and design. 

b. Operations and Training. The operations and 
training elements are charged with those staff func- 
tions which relate to the planning and control of 
training and construction operations of the group 
and its assigned and attached units. These func- 
tions include coordination of all intelligence activi- 
ties within the group. Training of the component 
parts of the group headquarters and headquarters 
company are planned by the S3 section. Schedul- 
ing of training, selection of training areas, and prep- 
aration of training aids for the entire group are 
coordinated by the S3 section. Battalions and com- 
panies plan their own training schedules, under the 
direction and supervision of the group S3. Train- 
ing inspections of units under group control are 
conducted by the S3 section, representing the group 
commander. The procurement or improvisation of 
aids for the conduct of the training program are also 
a responsibility of this section. Aids for the troop 
information and education program are planned and 
instructions for them outlined by the S3 section. 

c. Engineering and Design. 

(1) Engineering and designs for projects under 
group control are the direct function of the 
S3 section. Directives from higher head- 
quarters outline basic data and project re- 
quirements. This S3 section must analyze 
these job directives and make recommenda- 
tions to the group commander for the as- 
signment of tasks to subordinate units. If 
the project can be handled by one battalion 
without attachments, the group S3 section 
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may make only the preliminairy studies and 
general outline plan. The battalion is cap- 
able of doing its own planning and sched- 
uling, and of making its own allocation of 
work to subordinate units (ch. 12) . 

(2) The site plan reconnaissance and selection 
are usually made by the group S3 section, 
and the site of the project is determined by 
group headquarters before the project is 
allocated to subordinate units. In some 
cases, the group will request subordinate 
units to conduct preliminary reconnaissance 
and to make recommendations for the site, 
subject to approval by group commander 
(par. 259) . If analysis of the project indi- 
cates that more than one battalion is re- 
quired, or if special engineer units must be 
attached, all surveying (equipment and per- 
sonnel temporarily attached from one of 
the battalions), planning, scheduling, and 
job management, as well as allocation of 
equipment, are made by group headquarters 
S3, and S4, under the direction of the group 
commander. The operations section works 
closely with the real estate and claims officer 
in the S4 section to conduct reconnaissance 
for real estate suitable for use on group 
projects, making certain that no real estate 
is taken over or altered without proper 
authorization and an inventory of property. 

88. Operations Personnel 

a. Operations Officer, S3. The S3 of the group is 

responsible for coordinating the functions of his staff, 
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for planning and supervising all group operations, 
and for coordinating group training. His duties 
include — 

(1) Supervising and preparing and coordinat- 
ing plans for group mobilization and train- 
ing. This includes preparing training di- 
rectives, schedules, and orders; organizing 
and supervising group specialist training 
schools; and selecting training sites and fir- 
ing ranges. 

(2) Preparing studies and estimates of existing 
and future operations. 

(3) Directing group operations, which includes : 
preparing construction project plans; allo- 
cating personnel, units, and equipment to 
the project; inspecting and supervising key 
technical personnel, to insure that the plans 
and orders of the group commander are 
efficiently carried out. 

(4) Preparing operation orders and maps nec- 
essary for the operation plan. Responsi- 
bility for information of the enemy and 
reconnaissance. 

(5) Establishing liaison with adjacent, higher, 
and subordinate units. 

(6) Acting as group intelligence, camouflage, 
and CBR officer. 

(7) Maintaining pertinent records, such as 
progress reports, materials schedules, job 
estimates, records of alterations to real 
estate, civilian labor records, and cost-ac- 
counting records. 

b. Assistant Operations Officer. The assistant S3 
of the group is general assistant to the operations 
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officer, with the additional duty of group TI&E offi- 
cer. He acts as the operations section liaison officer 
to collect and compile necessary information required 
by S3 from other staff sections of the group and 
subordinate units. He directs and supervises TI&E 
activities within the group and its attached units. 
Assisting him is the troop information-education 
specialists. 

c. Engineering Officer. The engineering officer is 
in charge of engineering and design. His duties 
include — 

( 1 ) Aiding in training construction specialists. 

(2) Preparing detailed plans for construction 
projects and installations as directed. 

(3) Preparing and distributing to subordinate 
units, standard designs and layouts in ac- 
cordance with the policy of higher au- 
thority. 

(4) Allocating materials and equipment to sub- 
ordinate units. 

(5) Supervising and inspecting the construction 
projects of subordinate units. 

(6) Recommending assignment of construction 
projects to subordinate units. 

(7) Preparing, consolidating, and forwarding 
construction status reports. 

(8) Supervising the functioning of the engi- 
neer and design section. 

(9) Coordinating the preparation of prelimi- 
nary requisitions for construction projects 
with the group S4. 

(10) Studying, improving, designing and in- 
troducing better construction methods, 
launching techniques, and building tech- 
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niques, so as to improve the existing and 
future construction projects of the group. 

d. Construction Engineer Officer. The construc- 
tion engineer officer assists the engineering officer in 
planning and designing the rehabilitation and/or 
construction of public works, utilities, and military 
installations such as cantonments, hospital facilities, 
depots, and POL facilities. In his capacity as an 
assistant S3 he may make periodic inspections of 
construction projects and assist in the supervision 
and planning of training for construction and utili- 
ties specialists. 

e. Highway Engineer Officer. The highway en- 
gineer officer plans, designs, and supervises the con- 
struction of streets, roads, highways, and bridges; 
makes surveys to determine their location ; prepares 
plans and specifications; supervises actual construc- 
tion, and makes periodic progress reports thereon. 
He makes studies of highway traffic capacities and 
recommends traffic routing, and maintains liaison 
with S4 regarding road and bridge materials. The 
highway engineer officer in his capacity as an assist- 
ant S3 also operates as reconnaissance officer, and 
motor transportation officer. 

f. Engineer Equipment Officer. The engineer 
equipment officer is the group commander’s advisor 
on all matters pertaining to engineer equipment. 
He works closely with both the S3 and S4 sections, 
and may be regarded as a special staff officer. He is 
directly concerned with all aspects of equipment use, 
allocations, and maintenance. He recommends equip- 
ment and maintenance policies for the group, co- 
ordinates equipment allocation schedules between the 
S3 and S4 sections, and conducts field inspections of 
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equipment operations and maintenance. His inspec- 
tions are directly concerned with the proper use of 
equipment, and are made to determine if maintenance 
procedures and operator performance are in accord 
with the group commander’s policies. He partici- 
pates in establishing equipment operators schools, 
and in training equipment mechanics. 

g. Engineer Equipment Maintenance Inspector. 
The engineer equipment maintenance inspector as- 
sists the group engineer equipment officer. He con- 
ducts inspections of equipment operations and or- 
ganizational maintenance ; makes inspections reports 
and recommendations on equipment maintenance, and 
keeps a library of current technical manuals and in- 
structions pertaining to organizational maintenance 
of engineer equipment. He provides maintenance 
personnel of subordinate units with technical infor- 
mation, and determines if group policies are being 
followed by these units. He reports any maintenance 
difficulties and loss of equipment time due to lack 
of repair parts or other causes. 

h. Stenographer. The stenographer takes dicta- 
tion in shorthand or by stenotype machine for cor- 
respondence, reports, and other records of the SB 
section. He transcribes stenographic notes, using 
a typewriter, and may perform additional office du- 
ties, such as filing, indexing, and recordkeeping. 

i. Other Personnel. Other personnel of this sec- 
tion perform duties similar to those of the battalion 
headquarters operations section, as described in par- 
agraphs 24 through 26. The operations sergeant is, 
in addition to his other duties, a trained camouflage 
specialist. 
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89. Supply Section, S4 

a. Organization. The S4 section of group head- 
quarters is organized in three principal parts : gen- 
eral supply, engineer supply, and real estate and 
claims. 

b. Operations. 

( 1 ) Supervised by the group supply officer ( S4) , 
the supply section coordinates all supply, 
transportation, and equipment services for 
the group. It must work closely with the 
Si and S3 sections, and with the engineer 
equipment officer. The section coordinates 
and prepares supply plans, including the 
preparation of supply SOP’s. The procure- 
ment and distribution of all classes of sup- 
ply are supervised by this section. Requisi- 
tions for critical items are processed through 
the group S4. Other supply items required 
by subordinate units are requisitioned di- 
rectly by the unit from the supply agency 
concerned, and an information copy of the 
requisition is sent to the group S4 section. 
Recommendations for the priority issue of 
critical items are made by S4, and he may 
assist subordinate units in procuring them. 
The S4 section supervises the supply pro- 
cedures of subordinate units, to insure that 
they follow the directives of the group and 
of higher headquarters. 

(2) The S4 section supervises and advises on 
matters pertaining to water supply and food 
services in the subordinate units. It works 
closely with the S3 section in preparing ma- 
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terial and equipment schedules, coordinat- 
ing the schedules so that they reflect prop- 
erly the material and usage reports. The 
section also checks schedules to detect pos- 
sible shortages, and to control future esti- 
mates, based on its knowledge of the avail- 
ability of construction materials and main- 
tenance operations (ch. 11). 

(3) The S4 section works with the S3 section 
on all real estate and property used for 
projects. Property and buildings taken over 
by the group for improvement, rehabilita- 
tion, or use for a project are surveyed by 
the real estate subsection. A report of the 
condition of the property, and a complete 
inventory of the real estate, are made. The 
real estate subsection investigates claims 
against the Government, reporting on them 
to higher headquarters. No property is 
taken over or altered unless proper reports 
and inventories have been made. 

( 4 ) The supply officer, S4, generally is appointed 
purchasing and contracting officer (P&C) 
for the group. He may make purchases of 
local materials, and contract for the fabri- 
cation of special materials required for 
group operations. His funds are made 
available and controlled by theater direc- 
tives. 

(5) In addition to payment for materials, the 
S4 section may arrange for procurement 
and payment of indigenous labor and handle 
labor contracts. 
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90. Supply Personnel 

a. Supply Officer, SIf. The group S4 supervises 
the activities or his section. He is responsible for 
supervising all matters that pertain to supply, trans- 
portation, evacuation, maintenance, and food service 
within the group. Normally, his duties include — 

(1) Coordinating, consolidating when neces- 
sary, and forwarding requisitions for gen- 
eral supply items, and allocating nonorganic 
transportation. 

(2) Directing the procurement, storage, distri- 
bution, and salvage of supplies, coordinat- 
ing with S3 on priorities. 

(3) Maintaining running inventories of engi- 
neer equipment, engineer supplies, and gen- 
eral equipment and supplies which are 
available. 

(4) Control and disposition of locally-obtained 
engineer supplies. 

(5) Supervising and inspecting food service 
functions of the headquarters company and 
subordinate units of the group. 

(6) Supervising and inspecting water supply 
facilities of the group and its subordinate 
units. 

(7) When planning and designing are done by 
group headquarters ; preparing initial requi- 
sitions for materials needed on future major, 
or priority, construction projects. 

(8) Arranging, in conjunction with S3, for 
transportation of heavy or bulky engineer 
class IY items not transportable by normal 
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means. For example such items as long 
heavy girders or large generators. 

b. Engineer Supply Officer. 

(1) The engineer supply officer is the principal 
assistant to the group S4 in his engineer 
supply duties including: supervision of 
requisition logs, establishment of priorities 
for subordinate units, and group control of 
engineer supplies and equipment, in coordi- 
nation with S3; estimation of future engi- 
neer supply requirements and maintenance 
of running inventories on engineer supplies ; 
and supervision of acquisition, control, and 
disposition of locally obtained engineer 
supplies. 

(2) The engineer supply officer is helped in the 
performance of his duties by the engineer 
supply sergeant, the assistant engineer sup- 
ply sergeant, and the engineer supply 
specialists. 

c. Real Estate and Claims Officer. The real es- 
tate and claims officer works closely with the group 
S4 on all real estate acquisitions, and claims against 
the Government. He may be made responsible for 
procurement and payment of indigenous labor. He 
is responsible for — 

(1) Establishing group procedures in the pro- 
curement and disposal of real estate, in ac- 
cordance with the policies of higher 

^authority. 

(2) Maintaining records and reports of real es- 
tate and real estate claims. 

(3) Processing, forwarding, and investigating 
claims against the United States Army in- 
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volving real estate, in accordance with exist- 
ing directives and the policies of higher 
authority. 

(4) Conducting reconnaissance with S3 to lo- 
cate appropriate real estate for use by the 
group for its projects. 

d. General Supply Warrant Officer. The general 
supply warrant officer helps the group S4 in his 
duties concerning the general supply of the group 
and its subordinate units. He is helped by the sup- 
ply clerk who prepares and maintains necessary rec- 
ords, inventories, requisitions, and voucher files, and 
performs clerical duties for the section. 

e. Food Service Warrant Officer. The food serv- 
ice warrant officer assists the group S4 in requisition- 
ing food and in inspecting the food service functions 
of the group and subordinate units. He works with 
the supply agency in establishing supply schedules, 
ration breakdown, and other ration distribution pro- 
cedures. While the group may function in requisi- 
tioning food supplies, it does not have facilities for 
ration breakdown comparable to a regiment, if this 
function is necessary, the means must be specially 
set up. He supervises the group mess and subordi- 
nate unit messes to insure that food service conforms 
to group policies. He supervises the adequacy of 
water supply and its distribution. Assisting him are 
the food service specialist and the food service clerk. 

91. Communications Section 

a. Operations. The communications section works 
closely with the message center. It installs, main- 
tains, and operates the radio and telephone and tele- 
type equipment in group headquarters and keeps 
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permanent records of all teletype communications. 
The group communications section operates generally 
the same as the battalion communications section. 
For details, see chapter 5, section III. 
b. Duties of Personnel. 

(1) The duties of the communications officer, 
who is the executive officer of headquarters 
company, are similar to those of a battalion 
communications officer (par. 45a). The 
communications officer must in addition to 
stated duties establish control with appro- 
priate signal units, dependent upon area of 
location of the group. When telephone 
communication need exceeds the capability 
of the organic telephones, a service must be 
established by request to appropriate signal 
long lines battalions or VHF means. This 
contact must be initially through the appro- 
priate signal staff section. When the group 
is operating in the army area this contact 
is made to the army signal section so that 
the group can communicate with the army 
engineer. Likewise should a battalion or 
company be at a great distance, then a re- 
quest must be made to signal corps facilities 
for the nearest location of a long lines or 
VHF link. Similarly the group must tie 
into long lines facilities for communications 
zone operation. Very often the signal com- 
munications need will govern the location 
of group and battalion headquarters. 

(2) The duties of all personnel of this section 
are similar to those of battalion communi- 
cations personnel (par. 455). 
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Section III. HEADQUARTERS COMPANY, GROUP 



92. Mission 

The headquarters company provides personnel to 
operate the staff sections of group headquarters, and 
furnishes rations and supplies for all the assigned 
enlisted personnel and officers working in the head- 
quarters. 

93. Organization 

The headquarters company has, organically as- 
signed for administration, all of its own operating 
personnel and all enlisted personnel of group head- 
quarters. The majority of headquarters company 
personnel work in the staff and service sections of 
group headquarters. The company headquarters is 
composed of administrative, mess, supply and motor 
pool elements (fig. 16). 

94. Capabilities 

Headquarters company of an engineer construc- 
tion group furnishes trained personnel to operate 
group headquarters. The company is also capable 
of feeding, supplying, and billeting all group head- 
quarters and headquarters company personnel. 

95. Self-Sufficiency 

The headquarters company, as the administrative 
agency for the construction group, is self-sufficient 
in organization supply, maintenance, food service, 
and personnel administration. It is self-sufficient 
in internal messenger and wire communications, but 
long wire lines to higher and subordinate units must 
be installed by signal corps troops. 
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96. Security 

Headquarters and headquarters company is 
equipped only with individual weapons for local se- 
curity against enemy attack. To improve security, 
the group command post may be located within the 
security system of the group as a whole, or with one 
of its battalions. 

97. Equipment 

The group headquarters and headquarters com- 
pany has sufficient office, technical, and housekeep- 
ing equipment for operation and administration of 
the various staff sections and company headquarters. 
Sufficient transportation is furnished to afford 100 
percent mobility. No armament, other than individ- 
ual weapons, is prescribed. For major items of 
equipment see table I. 

98. Administration 

Administration is under the direct supervision of 
the first sergeant who prepares and maintains all 
company correspondence, orders, reports, records, 
and interior administration, and is also responsible 
for police activities. The personnel administrative 
clerk assigned to this section actually performs his 
duties under the direction of the Si section of group 
headquarters. 

99. Mess 

Staff members must work irregular hours in the 
field when inspecting the work of construction units ; 
it may be necessary to have some personnel mess with 
subordinate units, or to stagger meal hours. Ar- 
rangements to accommodate this irregular messing 
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are made with the mess personnel of the headquarters 
company and other units. Careful personal super- 
vision by the headquarters company commander is 
necessary to meet these irregular demands. 

100. Supply 

Supply personnel are responsible for clothing and 
equipping the enlisted personnel assigned to head- 
quarters company. Supply personnel also equip and 
furnish organizational clothing to the officers as- 
signed to headquarters company and to group head- 
quarters. This function is similar to that of the sup- 
ply section of the battalion headquarters company. 

101. Billeting and Quartering 

Adequate shelter for group headquarters is a mat- 
ter of great importance to its operation. The ad- 
vance party for the selection of the command post 
and billeting area normally includes the headquar- 
ters company commander. 

102. Transportation 

See paragraph 97. 

103. Duties of Personnel 

The individual duties of company personnel are 
similar to those of corresponding personnel in the 
company headquarters of the headquarters and serv- 
ice company of the construction battalion. See para- 
graphs 37 through 41. 

Section IV. CONSTRUCTION BATTALION 

104. Characteristics 

The engineer construction battalion is the basic 
work unit of the construction group. It is a com- 
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plete operating organization, designed for flexibility. 
Units of the battalion can be adapted to fit each par- 
ticular job. See paragraphs 9 through 12 for de- 
tailed information. 

105. Equipment 

When operating under the engineer construction 
group, the scope of battalion work is greatly in- 
creased by the hauling capabilities of the dump truck 
company, and by the variety of engineer equipment 
and skilled operators of the heavy equipment com- 
pany. Major items of equipment are listed in 
table I. 

Section V. ENGINEER DUMP TRUCK COMPANY 

106. Mission 

The engineer dump truck company provides and 
operates dump trucks in the support of other engi- 
neer units, to haul and place earth, aggregate, and 
similar bulk construction materials. 

107. Assignment 

An engineer dump truck company is normally as- 
signed or attached to an engineer group or engineer 
brigade. 

108. Organization 

The engineer dump truck company is organized 
and equipped in accordance with T/O&E 5-324A. It 
is composed of a company headquarters, a service 
section, and two identical dump truck platoons each 
consisting of a platoon headquarters and three dump 
truck sections (fig. 17). 
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Figure 17. Organization of dump truck company. 



109. Equipment 

The company has 5 -ton dump trucks for opera- 
tional use as its principal item of equipment. In 
addition, it has 14-ton trucks and trailers, %-ton 
trucks, iy 2 -ton cargo and water tank trailers, a 214- 
ton 750 -gallon gasoline-tank truck, and a 6 -ton heavy- 
wrecker truck. 

110. Company Headquarters 

Company headquarters of the dump truck company 
consists of command, administrative, mess, and sup- 
ply elements. 

111. Service Section 

The service section of the dump truck company is 
capable of on-the-job servicing and the refueling of 
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equipment, if the platoons are not too dispersed. It 
consists of a wheel vehicle maintenance warrant of- 
ficer, a motor maintenance sergeant, a dispatcher, a 
welder, a wrecker operator, and mechanics and other 
wheeled vehicle maintenance personnel. 

112. Dump Truck Platoons 

There are two identical platoons in the dump truck 
company, each consisting of a platoon headquarters 
and three identical dump truck sections. Personnel 
include an officer platoon leader, a platoon sergeant, 
section leaders, drivers, and assistant drivers. 

113. Capabilities 

a. The company is designed to operate as a unit 
from a single location Under central control. Pla- 
toons are not self-sufficient. If a platoon is detached 
temporarily, the supported unit must furnish mess 
and organizational maintenance facilities. 

b. The company can move 240 cubic yards of bulk 
material such as gravel or crushed stone, per trip. 
The amount of material that this unit can haul in 
one day depends on various factors such as weather 
conditions, distance of haul, roadway, material, or 
loading facilities. 

c. It is designed for limited operations on a two- 
shift-per-day basis. Dump truck drivers are pro- 
vided in the ratio of one and a half per dump truck. 

d. Trucks are loaded by the supported unit. 

e. The dump truck company is capable of organi- 
zational maintenance of its organic equipment. 

/. The company normally supports a unit engaged 
in road and railroad construction involving earth 
cuts and fills, bridges, grading, and the placing of 
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road material and track ballast ; in airfield construc- 
tion calling for clearing, grading, and construction 
of runways ; and on field fortifications requiring large 
quantities of engineer materials. 

g. The dump truck company is completely mobile. 

h. The dump truck company can provide its own 
normal local security in bivouac, on the march, and 
at work. When necessary, it locates its position so as 
to take advantage of the security of adjacent units. 

Section VI. HEAVY EQUIPMENT COMPANY 

114. Mission 

The main mission of a heavy equipment company 
is to operate and maintain a concentration of heavy 
equipment in support of other engineer construction 
units. 

115. Assignment 

A heavy equipment company is normally attached 
to an engineer construction group in a field army or 
communication zone. 

116. Organization 

The company is organized and equipped in accord- 
ance with T/O & E 5-328A. It is composed of a com- 
pany headquarters, an excavating platoon, a surfac- 
ing platoon, a transportation platoon, and a repair 
platoon. Company organization is diagrammed in 
figure 18. 

117. Equipment 

The heavy equipment company is equipped for 
large-scale earthwork, grading, and surfacing opera- 
tions. Its equipment includes such major items as an 
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Figure 18. Organization of engineer heavy equipment, 
company. 



asphalt plant, crushing and screening plants, 315- 
cfm air compressors, crane shovels, water and bi- 
tuminous material distributors, towed scrapers, 
angledozers and bulldozers, road graders, road 
rollers, and ditching machines. (See table I.) 

118. Company Headquarters 

Company headquarters consists of officers and en- 
listed specialists. It is divided into a command, ad- 
ministrative, mess, and supply elements. The com- 
pany headquarters provides administrative and 
housekeeping services for the company. 

119. Excavating Platoon 

The excavating platoon consists of an officer (pla- 
toon leader), a construction machinery supervisor, 
an assistant construction machinery supervisor, and 
enlisted specialists and assistants to operate platoon 
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equipment. The excavating platoon has the mission 
of moving large quantities of earth and aggregate in 
support of other engineer units. The platoon can be 
given responsibility for a specific job, but it gen- 
erally provides a pool of earth-moving equipment for 
the group. 

120. Surfacing Platoon 

The surfacing platoon consists of an officer (pla- 
toon leader) , a construction machinery supervisor, an 
assistant construction machinery supervisor, an as- 
phalt plant foreman, and specialist personnel and 
assistants to operate surfacing materials and dis- 
tributing equipment. The mission of the platoon is 
the support of surfacing operations. As a result it 
is usually not given a direct mission, but is placed 
in support of or temporarily attached to, an engineer 
unit employed in a surfacing project. 

121. Transportation Platoon 

The transportation platoon consists of a motor 
transport warrant officer, a truckmaster, and drivers 
of heavy and light trucks. The transportation pla- 
toon has the necessary semitrailers, trailers, tractor 
trucks, and prime movers to move the heavy equip- 
ment of the excavating and surfacing platoons. It 
also can haul a limited amount of aggregate or earth 
with its dump trucks. The platoon can operate on a 
two-shift-per-day basis, since there are two drivers 
for each heavy truck. 

122. Repair Platoon 

The repair platoon is organized into a platoon 
headquarters, a heavy equipment element, and a wheel 
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vehicle element. Its personnel consists of an engineer 
construction maintenance warrant officer, equipment 
and motor maintenance supervisors, a machinist, a 
blacksmith, a wrecker operator, a construction equip- 
ment parts specialist, a toolroom keeper, welders, 
diesel repairman, engineer equipment mechanics, 
wheel vehicle mechanics, and other maintenance per- 
sonnel. The mission of the repair platoon is to per- 
form oranizational and partial field maintenance of 
engineer equipment, and organizational maintenance 
of the company ordnance vehicles. 

123. Capabilities 

a. The heavy equipment company seldom operates 
as an independent unit with a specific mission, but 
may do so. Generally, it operates as a supporting 
unit to an engineer construction group or other engi- 
neer construction organization. 

b. The heavy equipment company is capable of — 

(1) Operating in support of one engineer con- 
struction group engaged in construction 
work involving large-scale earthwork, 
grading, and surfacing operations. 

(2) Operating as a unit with a specific earth 
moving or surfacing mission. 

(3) Furnishing direct support to other units by 
temporary attachment of equipment and 
personnel. 

(4) Providing quarrying, crushing, and screen- 
ing equipment, and necessary operating per- 
sonnel, with a capacity of 50 tons of crushed 
rock per hour per unit. 

( 5 ) Providing a balanced set of equipment, with 
the necessary operating personnel, for bitu- 
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minous surfacing of roads and hardstand- 
ings. 

c. The unit is not fully mobile. It has enough or- 
ganic transportation to move about 50 percent of its 
personnel and equipment at one time. 

Section VII. ATTACHED ORGANIZATIONS 

124. General 

When the construction group is called upon to per- 
form engineering work for which it is not fully 
equipped, or for which it lacks technical personnel, 
higher headquarters may attach one or more special 
units. This attachment is only temporary, and the 
attached Units revert to their parent or controlling 
organization when the task or mission is completed. 
Subsequent paragraphs in this section list various 
types of engineer units which may be attached to 
a construction group. Attachment is by no means 
limited to these particular units. A construction 
group is a versatile organization that can perform 
any kind of engineer work, if the proper technical 
personnel and special tools for the particular mission 
are provided. 

125. Engineer Dump Truck Company 

The engineer dump truck company, as part of an 
engineer construction group, is discussed in section 
V of this chapter. When a task requires earth, sand, 
or gravel hauling beyond the capabilities of the type 
construction group, an additional dump truck com- 
pany may be attached. 

126. Engineer Heavy Equipment Company 

The heavy equipment company, as part of an engi- 
neer type construction group, is discussed in para- 
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graphs 114 through 123. When the task assigned to 
the group requires extensive quarrying, bituminous 
surfacing, or excavating beyond the normal capa- 
bilities of the type group, one or more additional 
heavy equipment companies or special teams 
(T/O & E 5-500 A) are attached to the group. 

127. Forestry Company 

a. The mission of a forestry company is to perform 
logging operations, and to produce rough lumber, 
piling, cross ties, and similar wood items. 

b. The company operates a sawmill with a normal 
production of rough lumber and timber of 30,000 to 
45,000 board feet per day. It conducts logging op- 
erations to produce timber for piling and for the 
sawmill, including the selection, felling, and bucking 
of trees, and the transportation of logs to the mill. 

g. The company is normally assigned to a mainte- 
nance and supply group, but may be attached to an 
engineer construction group when the group is work- 
ing on a mission that is near timber standings, but 
not accessible to operating sawmills or to a supply of 
lumber sufficient for group requirements. The group 
may then act as a lumber supply agency for other 
construction organizations working in the genera] 
area. 

128. Engineer Port Construction Company 

The main mission of a port construction company 
is to perform the engineering work involved in pro- 
viding water front facilities for a port. The com- 
pany is capable of construction, rehabilitation, and 
repair of wharves of all types; installation or rehabil- 
itation of gantry wharf cranes and similar mechan- 
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ical cargo handling facilities; and construction or 
improvement of unloading and anchorage facilities 
for lightering operations. One or more port con- 
struction companies are normally attached to an engi- 
neer construction group when the group is engaged 
in the construction or rehabilitation of a port. 

129. Engineer Pipeline Company 

a. The mission of the engineer pipeline company 
is to construct and rehabilitate petroleum pipelines 
and bulk storage facilities; operate and maintain 
petroleum pipeline systems, and handle the major 
maintenance of bulk storage facilities. 

b. The company is capable of laying out and con- 
structing petroleum pipeline systems, maintaining 
and operating the pipeline on a 24-hour-per-day 
basis; installing tanker unloading facilities, includ- 
ing submarine pipelines at ports and beachheads; 
erecting bolted steel storage tanks and making major 
repairs on them; and furnishing technical supervi- 
sion to other units engaged in constructing bulk 
petroleum storage facilities and pipelines. 

c. The company is also capable of laying out and 
constructing pipeline systems for the bulk transpor- 
tation and distribution of potable water. The hy- 
draulic principles, materials, construction, opera- 
tions, and maintenance of pipelines for bulk water 
transport are similar to those used for fuel pipelines. 

130. Engineer Light Equipment Company 

The mission of an engineer light equipment com- 
pany is to operate and maintain a concentration of 
construction equipment in support of engineer com- 
bat units. This company maintains a pool of equip- 
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ment and operators to support the unit to which it 
is attached. Although normally it is attached to 
an engineer combat group, circumstances may dic- 
tate that the company be attached to an engineer 
construction group for control and operations. 

131. Engineer Well Drilling Team 

a. The mission of the engineer well drilling team 
is to develop deep wells for water supply. The team 
can drill water wells and install casings in drilled 
wells. It operates either rotary or percussion type 
drilling rigs, on a two-shift : per-day basis. The team 
requires support in supply, communications, person- 
nel administration, food service, and medical facili- 
ties. It is fully mobile for movement from site to 
site. 

b. The team is normally attached to an engineer 
construction group when sources of water are scrace, 
and the supply can be obtained only from deep wells. 
This is particularly true in arid or semi-arid coun- 
tries, and in areas where most of the streams are 
contaminated by surface drainage. 

132. Engineer Rock Crusher Team 

a. The mission of the engineer rock crusher team 
is to operate a rock crusher for the production of fine 
and coarse aggregate. The team has equipment for 
crushing and screening rock, with supervisory per- 
sonnel and operators for the major items of its or- 
ganic equipment. It does not provide equipment 
for rock drilling or for loading and transporting 
rock nor does it furnish personnel to operate rock 
drills, demolitions men, or laborers. It must be 
supported for supply, communications, maintenance, 
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food service, medical service, personnel administra- 
tion, and transportation. 

b. This team is normally attached to an engineer 
construction group during major road and air base 
construction or rehabilitation which require aggre- 
gate and crushed rock beyond the capacity of the 
organic equipment in the group. 

133. Other Engineer Organizations 

During prolonged noncombat periods, when a con- 
struction group has an area of responsibility, one or 
more of the following units may be attached for a 
more efficient accomplishment of its mission : 

a. Engineer utility team. 

b. Engineer firefighting platoon. 

c. Engineer water purification team. 

d. Engineer power plant maintenance team. 

e. Engineer power plant operating team. 

/. Engineer power line team. 

g. Engineer field maintenance team. 
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PART THREE 



OPERATIONS 
CHAPTER 8 

ENGINEER CONSTRUCTION OPERATIONS 



Section I. GENERAL 

134. General 

a. As a basis for allocating responsibilities in 
planning, and to aid administration and reporting, 
the construction program of any theater may be clas- 
sified by grouping general types of construction op- 
erations as follows : 

(1) Transportation construction, to include 
ports, inland waterways, roads and highway 
bridges, railroads and railroad bridges, and 
miscellaneous construction allied with trans- 
portation. 

(2) POL construction, to include pipelines, tank 
farms, pumping stations, and unloading 
facilities. 

(3) General construction, to include headquar- 
ters installations, housing accommodations, 
hospitals; depots and storage installations 
(except POL and cargo-holding and sorting 
facilities related to ports), workshops, laun- 
dries, bakeries, refrigerated warehouses ; 
training facilities, and miscellaneous proj- 
ects related to general construction. 

(4) Tactical construction, to include fortifica- 
tions and defense. 



124 





( 5 ) Utilities including electric power, water sup- 
ply, sewage disposal, gas installations and 
distribution systems, and industrial mines. 
These are exclusive of facilities included 
within the scope of other projects. 

(6) Airfields and other Air Force projects. 

b. In making a construction program, facilities 
within the area of a project are included, even though 
they may consist of more than one type of general 
construction classification. For example, all roads 
within the area of a port installation are planned and 
administered within the port installation program. 
Each general construction classification should pro- 
duce a job complete within itself, and the division of 
construction responsibility normally occurs at the 
tie points between general classifications. 

135. Port Construction 

a. General. One or more engineer construction bat- 
talions, with one or more engineer port construction 
companies and special detachments attached, may be 
given the task of constructing, rehabilitating, or en- 
larging port and dock installations. 

b. Responsibility. The operation of the port and 
its facilities is the responsibility of the Transporta- 
tion Corps. The actual construction work involved 
in constructing new facilities and rehabilitating ex- 
isting ports is the responsibility of the Corps of En- 
gineers. Large-scale salvage operations are a naval 
function. Engineer personnel encourage cooperation 
between services during large-scale port construction 
and rehabilitation. Close liaison and mutual help 
and understanding of the missions and problems of 
the other services prevents delay. 
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c. Construction. In the construction of port shore 
installations, such as warehouses, roads, and railroad 
track, standard military construction procedures are 
followed. The principal difference between port 
construction and other types of construction is that 
much of the work is done in and over water, as in 
building piers, wharves, quays, seawalls, and the like. 
In the reconstruction of ports, the Corps of Engi- 
neers is normally charged with the following duties : 

(1) Construction and repair of breakwaters, 
docks, piers, wharves, quays, moles, and 
landing stages (figs. 19 and 20). 

(2) Construction of utilities and the clearance 
of debris within the port area. 

(3) Necessary dredging. 

(4) Repair of roads and railroads within the 
port area. 

(5) Firefighting. 

(6) Acquisition or construction of buildings, fa- 
cilities, and other properties within the port 
area for military use. 

136. Inland Waterways 

a. General. Inland waterways consist of rivers, 
lakes, and canal systems. Because of slow move- 
ment of traffic and vulnerability, inland waterways 
are considered supplementary to railroads for the 
rapid movement of heavy materials. Where only 
minor repairs to dams, locks, and channels are re- 
quired, they should be included in the planning to 
supplement military needs. This policy may have 
to be modified, and greater inland waterways con- 
struction undertaken, to relieve the railroads of 
bulk cargo movement, thus releasing railroad facili- 
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Figure 19. Dock construction. 




Figure 20. Dock repair and rebuilding. 





ties for higher priority shipments. Inland water- 
ways yield a large return in tonnage movement in 
relation to the operating equipment and personnel 
employed. The development and advantageous em- 
ployment of inland waterways should be considered 
as an additional asset to motor and railroad 
transport. 

b. Responsibility. The maintenance of inland 
waterways is a responsibility of the Corps of Engi- 
neers. The equipment of the engineer construction 
battalion is suitable to perform the general construc- 
tion features of inland waterway systems. Supple- 
mentary or special equipment will have to be added 
to the battalion for floating plant problems, under- 
water problems, or heavy mechanical and electrical 
problems incident to locks and pumping equipment. 
Experience shows that inland waterways construc- 
tion, repair, and maintenance can be performed by 
civilian contractors and agencies, requiring only 
military supervision. Depending upon the theater 
of operations, these civilian agencies may require the 
assistance of Army engineer equipment; small sup- 
plies of fuel, gasoline, and explosives; and some 
equipment operating personnel. 

c. Construction. In order to restore waterways, 
it may be necessary to cut channels through demol- 
ished bridges, and repair locks and dams (fig. 21). 
Each obstruction to navigation presents a different 
problem and no standard solution is applicable to 
the entire waterway. Variable factors include the 
type of structures, the extent of salvage possible, the 
extent of demolitions, and the current velocity of 
rivers. It may be necessary to provide much wider 
channels than would otherwise be necessary, because 
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Figure 21. Lock construction and repair. 



of currents caused by the damming effect of demol- 
ished structures. Whether or not a demolished 
bridge is cut up for removal largely depends upon 
the local conditions and equipment at hand. Every 
effort should be made to save as many bridges as 
possible by raising and restoring them to use. Canal 
locks and gates present the greatest problems. The 
lock gates are most likely to be damaged and to 
require restoration. A dam will have to be built to 
stop the flow of water and enable work to be done. 
Sheet piling or steel beam dams may be used. In 
sections of quiet current, earth dams prove very ad- 
vantageous and are easily removed by the use of 
clamshell buckets. When exposed, the lock gates 
present only the regular structural repair problems. 
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Lock sidewall construction is quite similar to that 
of any retaining wall or abutment, and materials and 
design criteria are not usually critical. Most lock 
repairs can be made with local materials. Explo- 
sives, if used, should be employed in small charges 
to avoid additional damage. Floating equipment 
cannot always be used advantageously, because of 
intervening obstacles. 

137. Roads 

a. General. The ability of an army to advance 
and to carry out its mission is limited by its line of 
communications, and in particular by the roads over 
which its supplies are delivered. Roads are the vital 
link between combat troops and the main supply 
points. If the line of communications includes other 
transport means the road system relieves these other 
systems of part of their burdens, and must be able 
to entirely replace them during temporary break- 
downs. 

b. Responsibility. Because roads are so impor- 
tant, a large percentage of engineer work in the the- 
ater of operations is concerned with the repair and 
improvement of existing roads, the construction of 
new roads, and the maintenance of all types and 
classes of roads. 

c. Construction. The road system must be ade- 
quate to carry vehicles, equipment, and supplies under 
all conditions of weather, climate, terrain, and traf- 
fic. For reconnaissance, design, construction, in- 
spection, and maintenance of military roads, see FM 
5-10. Engineer construction units may be assigned 
missions entailing all phases of road construction, 
repair, and maintenance (fig. 22) . 
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Figure 22. Log culvert. 



138. Bridges 

a. General. Routes of communication must be 
kept intact throughout their entire length ; breaks in 
the line are breaks in the supply system. Bridges 
carry lines of communication across streams, rivers, 
gullies, ravines, and draws, which otherwise would 
constitute serious obstacles to rapid movement. 
Bridges carry both military highways and railroads. 
Most of the bridges constructed, repaired, or main- 
tained by construction units are of the semiper- 
manent type. 

b. Construction. New bridge construction should 
be held to a minimum, full advantage being taken of 
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139. Railroads 

a. General. In general, the military railway serv- 
ice of a theater of operations includes all railways 



Figure 23. Bridge construction using existing abutments. 

existing structures. When a bridge is to be built, its 
type, capacity, and permanence are influenced by the 
materials, equipment, and labor that are available. 
Engineer construction units are capable of construct- 
ing all types of military bridges. The fundamentals 
of fixed and floating military bridges are discussed 
in FM 5-10, and further detailed in TM 5-286 and 
other appropriate technical manuals on bridging 
equipment (figs. 23, 24, 25, and 26) . 
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Figure 2),. Swinging bridge girders into place. 

constructed, maintained, or operated in support of 
United States or allied forces, either by military 
personnel or by civilians under military direction. 
When available and in operating condition, railways 
form the backbone of the transportation system. 
Railways are superior to other forms of land trans- 
portation for the movement of troops and supplies 
over long distances. 

b. Responsibility. New construction, rehabilita- 
tion and major repairs of railways in the theater of 
operations are the responsibility of the Corps of En- 
gineers (AR 10-260). Operation and maintenance 
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Figure 25. Replacing destroyed railway bridge. 




of railroads are the responsibility of the Transpor- 
tation Corps (AE 55-650). The Corps of Engi- 
neers constructs and rehabilitates railways at the re- 
quest of the Chief of Transportation. The construc- 
tion battalion performs this work. Instructions 
from higher headquarters direct the work to be done 
on a particular rail line or in a particular area. 
Close coordination and liaison must be established at 
this time between the engineer construction battalion 
and the railway operating agency, since special tools 
and equipment available to the railway agency are 
required by the battalion to accomplish its mission. 
c. Construction. 

(1) Because of the large amount of time re- 
quired for new construction, existing rail- 
roads and facilities are used to their fullest 
extent. Plans must be anticipated for the 
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use of such facilities and for their recon- 
struction and rehabilitation. In sustained 
operations terminals and yards, rather than 
the main line tracks, are most likely to be- 
come bottlenecks. For this reason, railway 
construction in a theater of operations con- 
sists mainly of extending terminals, provid- 
ing yards and sidings at depots or other 
military installations, and reconstructing 
main line track into the combat zone as the 
army advances (fig. 27). The Transporta- 
tion Corps is responsible for the reconnais- 
sance of existing lines to establish condition 
and characteristics of track, available roll- 
ing stock, yard and passing-track facilities, 
and other factors needed as a basis for eval- 
uating damage and formulating a plan of 
operation. The construction battalion is or- 
dered, through proper channels, to make the 
repairs and reconstruction required. The 
battalion obtains a serviceable single-track 
line as soon as possible. If a double-track 
line existed originally, the track that can 
be more readily repaired is selected, and 
usable portions of both tracks are connected 
to obtain a serviceable single-track line. 
Unsatisfactory conditions of surface, line, 
and drainage, except when they would in- 
terfere with train operations, remain un- 
corrected until a single-track line has been 
established. Speed is paramount in this 
type of construction ; trains must be in op- 
eration over the lines as soon as possible to 
further the efforts of the combat arms. 
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(2) Time is saved by sending work parties in 
advance to repair the roadbed arid to clear it 
of damaged rails, rolling stock, ties, booby 
traps, mines, and other debris (fig. 28). 
This aids the work of the track-laying party, 
which is sent forward with the work train. 
Materials are salvaged from spurs and sid- 
ings to make repairs to the main line. 
Where bridges have been destroyed or tun- 
nels effectively blocked, diversion or “shoo 
fly” tracks may sometimes be constructed to 
detour the obstruction temporarily. The 
labor and time required to construct the de- 
tour must be weighed against that required 
to correct the difficulty on the existing line. 
Quarries and gravel pits from which ballast 
can be taken are opened at convenient points 
along the line. To hasten the work, author- 
ity may be given to lower the construction 
standards for alinement, surface of tracks, 
and quality of materials to permit low-speed 
train operation. However, careful atten- 
tion must be given to such requirements as 
clearances, maximum curvature, maximum 
grade, and prevention of soft spots in the 
roadbead. 

(3) Details on the construction, reconstruction, 
and construction characteristics of military 
railways are found in FM 5-10. 

140. Petroleum Facilities 

a. General. Facilities for unloading, storing, dis- 
tributing by pipeline, and for pumping bulk petro- 
leum products are constructed by engineer units. 
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Figure 28 . Clearing a railroad track. 




Figure 29. Tank farm manifold. 



The construction battalion may be required to con- 
struct or rehabilitate petroleum distribution facili- 
ties, including tank farms and pipelines (figs. 29 
and 30). These duties, under ordinary conditions, 
are performed by engineer organizations set up spe- 
cifically to perform this type of construction. How- 
ever, during large-scale operations, enginer construc- 
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tion units may supplement the specialist organiza- 
tion. For details on the application and technical 
aspects of military pipeline systems see TM 5-350. 

b. Responsibility. The Corps of Engineers is re- 
sponsible for the construction and maintenance of 
the following petroleum facilities : 

(1) Pipelines. 

(2) Bulk storage facilities. 

(3) Fixed installations. 

(4) Discharging and loading facilities, sub- 
marine pipelines, and dock manifolds. 

141. Shelters 

The four general types of shelters used by the 
military service are — 

a. Bivouac. A bivouac is an area in the field where 
troops rest or assemble. It may have shelter tents or 
shelters made from anything available in the field, 
or it may have only natural shelter. A bivouac is 
used for overnight or short periods. 

b. Camp. A camp is a group of tents, huts, or 
other types of shelters set up temporarily for troops. 
It is of a more permanent nature than a bivouac. 

c. Cantonment. A cantonment is a group of tem- 
porary buildings for troop housing. Their construc- 
tion is usually of wood. A camp differs from a 
cantonment in that a camp usually has canvas tents 
for shelter. 

d. Billets. Billets consist of private or nonmili- 
tary public buildings used to shelter troops. 

142. Responsibility of Engineers for Shelters 

The responsibility of engineers or engineer units 
for the different types of shelters is as follows: 
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a. Bivouac. 

(1) Providing water supply for drinking and 
cooking. 

(2) Constructing or repairing a road net. 

b. Camp. 

(1) Providing water facilities for drinking, 
cooking, washing, and bathing. 

(2) Laying out and marking company streets. 

(3) Constructing tent frames providing wooden 
floors and half walls where required. 

(4) Constructing latrine boxes, and incinera- 
tors. 

(5) Providing all-weather temporary roads. 

(6) Constructing training facilities as required. 

(7) Constructing recreational facilities, such as 
theaters and recreational tents. 

(8) Doing camouflage work. 

c. Cantonment. 

(1) Laying out and constructing the cantonment 
to include kitchens, mess halls, administra- 
tion buildings, recreation buildings, hospi- 
tals, officers’ quarters, exchanges, ware- 
houses, bathouses, latrines, incinerators, 
motor parks, shops, roads, utilities, and 
training areas (fig. 31). 

(2) Operating and maintaining all utilities ex- 
cept signal communications. See TM 
5-280. 

d. Billets. Constructing, operating, and maintain- 
ing additional facilities, not found in the occupied 
buildings, which are required to conform to Army 
standards, or requirements of the using agency or 
individuals. 
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Figure 31. Checking alinement of hatter boards for Nissen 

huts. 



143. Hospitals 

a. Hospitalization requirements ordinarily pro- 
vide bed space for between 5 and 15 percent of the 
total strength in the theater of operations. Pro- 
longed lighting and unhealthful local conditions may 
combine to necessitate a total hospital capacity 
greater than 15 percent. Therefore primary con- 
sideration must be given to this possibility, in order 
that expansion, if required, may follow prearranged 
plans. Allowance should be made for 72 square feet 
of floor area per bed in enlisted men’s wards, and 80 
square feet per bed in wards for officers and nurses. 

b. Buildings for army hospitals should include 
barracks, quarters, and mess halls for operating per- 
sonnel ; wards, infirmaries, clinics and surgery, phar- 
macy, patients mess; administration officers, storage 
and supply warehouses, laundry, and morgues. In 
addition, primary consideration must be given to 
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sewer facilities, water supply, electric power, and 
adequate access roads. 

c. The construction battalion may construct and 
maintain hospital facilities including lines of com- 
munications, except signal, or it may modify, alter, 
or enlarge existing buildings to accommodate a hos- 
pital unit. 

d. Details on layout, capacities, and types of hos- 
pitals are found in TM 5-280. 

144. Depots 

a. A depot is an installation where supplies and 
equipment are received, stored, processed, and dis- 
patched to points of use. 

b. Depots may be located at a post, regulating 
station, railhead, truck head, or other supply center. 
The size of a depot is determined by the type and 
quantity of material to be stored and the length of 
the storage period. Its size varies in direct propor- 
tion to the volume of materials stored, and in inverse 
proportion to the frequency of their turnover. See 
FM 101-10. 

c. Specific problems of depot construction are ac- 
cess roads, roads in the depot, handstands, railroad 
siding and spurs, warehouses, and storage sheds. The 
construction unit engaged in this work must pay par- 
ticular attention to drainage, and to the construction 
and maintenance of roads to and within the depot. 
If transportation cannot reach the depot to deliver 
or draw supplies, the mission of the depot cannot be 
fulfilled. 

145. Special Installations 

a. Special installations, such as workshops, laun- 
dries, bakeries, refrigerated warehouses, and installa- 
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tions of a similar nature, usually require the altera- 
tion or rehabilitation of existing structures. 

b. Design and space requirements are normally 
set up sufficiently in advance of operations so that 
requirements are known and included in the planning. 
Among the most frequently encountered installations 
presenting special problems are refrigeration plants. 
In inhabited areas, existing facilities may be reha- 
bilitated or equipment may be found which can be 
adapted for this use. 

c. Where construction of cold-storage plants is 
required, designs should be based on standard plans 
which may be modified to meet local conditions. 
Preference should be given to standard 25- by 52-foot 
and 20- by 100-foot refrigerated warehouses rather 
than smaller prefabricated units, or field assembled 
conventional type refrigerating units. See TM 
5-280. 

d. Laundries, bakeries, and similar facilities should 
be provided on the basis of the number of troops or 
hospital beds that they serve. These special installa- 
tions consist largely of organizational and class IY 
equipment of the various services set up in existing 
structures, but they may be of the field type housed 
in tentage. 

146. Fortifications 

Defensive positions are usually laid out and con- 
structed by the troops which are to occupy them. 
However, the engineer construction battalion may be 
required to assist in organizing a position by provid- 
ing technicians, mechanical equipment, power tools, 
engineer materials, technical advice, and similar as- 
sistance. Especially in a deliberate defense, the con- 
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struction battalion may be required to solve technical 
problems concerning mine employment, drainage, 
clearing, camouflage, and excavation. In all cases 
where practicable, a defensive position is laid out and 
prepared by the commander of the occupying troops 
or his representative. See TM 5-310 for permanent 
fortification construction. 

147. Utilities in General 

a. The responsibility of the Corps of Engineers for 
utilities includes water supply, the electrical require- 
ments of military personnel, and the installation of 
such sewage facilities as are required at military 
establishments. Restoration of disrupted utilities 
services for civilian populations is considered the 
work of civil authorities, unless it is required to aid 
in the attainment of military objectives or to prevent 
widespread disease and unrest. Sewage systems may 
be repaired as a public health measure. The repair 
of gas systems may be undertaken when the damage 
is minor and when there is a definite military need 
for these facilities. In order to alleviate supply 
shortages of coal for heating, electric power genera- 
tion, and gas manufacture, it may become necessary 
to take over operational control of industrial mines. 

i. The engineer construction battalion is some- 
times required to supervise operations of a repair 
and utilities nature similar to the duties of a post 
engineer. Since this work is noncombatant and gen- 
erally of a semipermanent nature, strict cost-account- 
ing records are usually required. Duties of a post 
engineer are — 

(1) To maintain and repair buildings, struc- 
tures, grounds, utility systems, and the per- 
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manently installed property attached to 
them. 

(2) To operate utilities, including water, elec- 
tricity, gas, fuel, heating, refrigeration, 
waste disposal, and utility shops. 

(3) To execute alterations, extensions, and the 
rehabilitation necessary to discharge the 
duties described above. 

(4) To be post fire marshal; to train, supply, 
and supervise necessary firefighting person- 
nel; to operate the fire protection system, 
and to prepare firefighting plans. 

148. Water 

In the theater of operations, the development of 
water supply facilities and the processing and lim- 
ited delivery of potable water is the responsibility of 
the Corps of Engineers. The amount of water re- 
quired per day for a particular project depends on 
the type and size of the project. Water allowances 
are usually established by theater directives. In 
their absence, army wide factors should be used (FM 
101-10). Water may be obtained from wells, 
streams, springs, and lakes, or from municipal or 
other water supply sources already developed. Ex- 
isting sources must be checked for the potability and 
quality of water and existing systems may have to 
be expanded to meet Army standards. In addition 
to establishing satisfactory water sources, construc- 
tion units install water distribution mains and serv- 
ice connections; pipelines for transport of bulk wa- 
ter ; storage tanks and reservoirs ; pumps ; filters ; and 
related equipment. For further details of water 
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supply construction, see TM 5-295, TM 5-296, TM 
5-297, and TM 5-280. 

149. Electric Power 

The electrical power available in any theater of 
operations depends upon its degree of development 
before hostilities and the amount of damage caused 
by combat. Plans should provide for a minimum 
amount of electrical power, either by installing new 
equipment or by assisting civil authorities to re- 
habilitate the existing power systems. This power 
may be generated by Army organizational genera- 
tors supplemented by class IV generators, or by the 
use of floating power plants in port areas. Where 
existing generator plants are capable of being re- 
stored, it may be possible to repair these facilities to 
operate at reduced standards until such time as more 
general repairs can be made. Local generator equip- 
ment may be modified so that it can be driven with 
Army power equipment, such as gasoline or diesel 
engines, steam boilers, and similar means. Where 
Army equipment is to be employed in connection 
with foreign generator and distribution systems, 
some modifications may be required due to the differ- 
ent characteristics of foreign current. 

150 Sewage 

All water-borne sewage, except the effluent from 
small septic tanks, finally must be delivered either 
into a water course which forms the natural means 
of surface water drainage, or directly into the sea 
or other large body of water. Sewage may be dis- 
posed of by means of sewage treatment plants, septic 
tanks, or tying new sewage systems into the existing 
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system. An existing sewage system, if not too 
greatly damaged, provides the best means of sewage 
disposal. To meet minimum requirements for la- 
trine facilities in newly constructed camps, box type 
pit latrines are used, except where the existing water 
table or underlying rock formation requires the in- 
stallation of sewage collecting basins to separate the 
solids from the liquids. The solids are removed sep- 
arately and the liquids are pumped into streams and 
rivers. 

151. Gas 

Gas generating plants and distribution systems 
are repaired if the damage is not too great, or if a 
definite military need for these facilities arises. In 
normal operations, the engineer units do not make 
these repairs, but they may be called upon to supply 
technical assistance and materials in a general reha- 
bilitation project for a communications zone area. 

152. Industrial Mines 

In the theater of operations, the battalion or group 
headquarters may be assigned the task of operating 
or controlling allied or captured mines. These 
mines, if not destroyed, may be placed in operation 
by employing civilian management, technical per- 
sonnel, and labor under military control. Army 
personnel and equipment are not readily adaptable 
to mining operations. Power lines, water piping, 
and pumps most likely will need to be repaired or 
rehabilitated, and transportation lines and equip- 
ment will be required for the movement of mining 
products. If these types of operations are under- 
taken, it is necessary to select the best trained per- 
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sonnel, and to set up a separate section for the con- 
trol of these highly technical operations. 

153. Airfields 

a. Construction in the Theater of Operations. 
Airfields of all types may be constructed by engineer 
construction battalions. The battalion, depending 
upon the situation, may be attached to the Air Force 
while constructing an airfield. The construction of 
airfields is the normal mission of the engineer avia- 
tion battalion. When an engineer construction bat- 
talion is assigned to an airfield construction project, 
a heavy equipment company may be attached to the 
battalion. This augmentation raises the construc- 
tion battalion near the level of the engineer aviation 
battalion in its capacity for earth moving, grading, 
and surfacing. The engineer construction battalion 
may work with an engineer aviation battalion on a 
large airfield, and may be assigned the construction 
of hangars, shops, and depot buildings, and other 
facilities (fig. 32). 

b. References. TM 5-252 and TM 5-253 cover 
the construction of airfields. 

Section II. CONSTRUCTION OPERATIONS, GROUP 

154. Scope 

This section covers the considerations which affect 
the engineer construction group in the performance 
of its primary mission of planning and coordinating 
operations of the group and its assigned and attached 
units. The use of indigenous and prisoner of war 
labor in engineer construction operations is also 
discussed. 
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Figure 32. Placing metal roofing members on arches of a 
steel hangar. 



155. Employment 

Engineer construction groups may be employed to 
plan, coordinate, and supervise all engineer construc- 
tion within an army or communications zone area of 
responsibility. The group assigns tasks and units 
in whatever combinations construction requirements 
dictate (sec. I), or in accordance with the job direc- 
tives of higher headquarters. The group employs 
its units and materials to produce the greatest con- 
struction effort for the total manpower, time, and 
material expended. 
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156. Standing Operating Procedure (SOP) 

a. . Group headquarters publishes a standing op- 
erating procedure to cover those aspects of operations 
and administration that can be standardized. The 
SOP conforms to those of higher headquarters and 
applies to all subordinate units. It prescribes rou- 
tine procedures to be followed in the absence of other 
instructions. The purpose of a standing operating 
procedure is — 

(1) To prescribe common techniques and pro- 
cedures which need not vary, so that orders 
may be brief, simple, clear, and transmitted 
rapidly. 

(2) To simplify and perfect the training of 
troops. 

(3) To promote understanding and teamwork 
between the commander, his staff, and the 
troops in the conduct of all routine opera- 
tions. 

(4) To facilitate and expedite operations gen- 
erally by minimizing confusion and errors. 

b. Standing operating procedures are brief, and 
do not duplicate matters contained in official Depart- 
ment of the Army publications. They have the force 
of orders, and may be departed from only when the 
situation obviously so dictates. 

c. It is not practicable to prescribe uniform stand- 
ing operating procedures for all types of operations. 
Each unit develops procedures adapted to its own 
operating conditions and conforming to those estab- 
lished by the next higher unit ( for SOP outline, see 
app. II). 
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157. Sources of Manpower 

Since not more than 10 percent of the manpower 
organically assigned to an engineer construction 
group is unskilled labor, the additional manpower 
required on many construction jobs for unskilled 
tasks is normally obtained from civilians or prisoners 
of war. 

158. Indigenous Personnel 

a. The services of the inhabitants of allied or oc- 
cupied enemy territory may be employed or requisi- 
tioned. These people may be organized into labor 
companies and employed on projects under the super- 
vision of the group headquarters or may be used to 
supplement the manpower of individual units. In- 
digenous personnel are usually employed at unskilled 
tasks, but sufficient skilled personnel may be available 
to man an entire project or a section of it (figs. 33 



Figure 83. Indigenous labor working on airstrip 
construction. 
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Figure 34- Indigenous labor installing drainage culvert. 



b. Skilled labor, such as carpenters, electricians, 
and other artisans, may be requisitioned from inhabi- 
tants -to fill the needs of the army, but this must be 
done in accordance with the directives of higher 
headquarters. 

c. When employing indigenous laborers on any 
type of construction it is better to use them for tasks 
with which they are familiar, and to use local meth- 
ods as much as possible (par. 175). This avoids 
confusion, and lessens the need to instruct labor in 
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new methods. New techniques in themselves may 
save time, but may slow the project because of time 
wasted by uncertainties, the need for more detailed 
planning, and the greater amount of supervision 
required. 

d. Inhabitants of occupied countries may not be 
forced to take part in operations of war against 
their own country, such as construction of fortifica- 
tions and entrenchments. They may be employed 
voluntarily in such work, but the practice is not 
advisable for military security reasons. 

159. Prisoners of War 

a. Prisoners of war may be employed on certain 
construction operations under the control of group 
headquarters. Since they are under direct military 
jurisdiction, prisoners of war are easy to organize 
and control. They are a source, in many instances, of 
trained specialists. All planning should include the 
authorized use of prisoners of war when available, 
because they release military personnel for other 
tasks, and increase the construction potential of the 
group. 

b. The number of prisoners of war required is 
determined and made known to the theater provost 
marshal, who will endeavor to supply prisoners who 
have the required skills and who will therefore not 
need long periods of training to fit them for the work. 

c. The prisoners are organized into companies 
similar in T/O structure to a construction company, 
or they may be organized for functional operation. 
The employing headquarters decides the type of or- 
ganization that will produce the maximum efficiency. 
Prisoners should be under their own noncommis- 
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sioned officer ; the prisoner organizations are directed 
by designated engineer officers, with sufficient en- 
listed personnel to control prisoner activities on con- 
struction operations. 

d. Prisoners of war are employed on construction 
operations in accordance with theater directives and 
rules of land warfare. Articles of the Geneva Con- 
vention of 27 July 1929, as revised by the Geneva 
Conventions of 1949, restrict the disposition and em- 
ployment of prisoners of war. Article 7 of the 1929 
convention requires that “prisoners of war be evac- 
uated * * * far enough from the zone of combat for 
them to be out of danger.” A much broader restric- 
tion prohibits their employment on work “military 
in nature.” This last restriction will usually be given 
more specific interpretation by the local source of 
prisoners of war (provost marshal). Serious con- 
sequences may result from the unauthorized employ- 
ment or mistreatment of prisoners of war. 

160. Civil Agencies 

Civil agencies in any theater of operations may be a 
profitable source of skills, and they can be required 
to continue the tasks that they normally perform. 
Existing highway agencies, for example, may be able 
to maintain roads in given areas; should the agen- 
cies lack the necessary equipment, it may have to 
be supplied by the group. Utilities agencies, such 
as gas, electric, and water services, may be called 
upon to repair and restore the utilities for which they 
are normally responsible. Civil authorities may be 
directed to perform whatever work is necessary for 
the ordinary purposes of government, and to care 
for the civilian population, including police and sani- 
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tation. Civilian hopsitals, and doctors and nurses, 
may be required to direct hospital restoration and 
provide medical care for the civil population, thus 
relieving the Army of such burdens. 

161. Utilization of Manpower 

The theater commander is responsible for assuring 
that military efficiency is not diminished by employ- 
ing personnel of the armed forces on work which 
can be performed by civilians. Administrative op- 
erations utilizing foreign civilian employees include 
agreements with their national government concern- 
ing procurement, transportation, contracts, accounts 
and records, establishment of uniform rates of pay, 
working conditions, medical arrangements, and the 
organization of labor companies and pools. 

162. Methods of Control of Work Assignments 

Group headquarters is responsible for planning, 
coordinating, and supervising all operations assigned 
to the group. Group headquarters decides the type 
of work assignment that a job requires and organizes 
a work force of the construction battalion and sup- 
plemental separate company attachments commen- 
surate with the job. There are two basic ideas of 
group operations which are dictated by speed of the 
job and by limitation of materials. 

a. The first is centralized control by group in which 
all planning design, bills of materials, and arrange- 
ment for transportation is performed at group head- 
quarters. The construction battalion is the line ex- 
ecuting unit in this case and does only job planning 
and field modification design to a particular task. 
The battalion in this case, does not accept requests 
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or have decisional responsibility. Examples of this 
employment are the major initial rehabilitation of 
a port or the initial reconstruction of railroad and 
highway bridges where limited materials are avail- 
able and great speed is demanded. 

b. When the above conditions are not essential 
more effective unit employment can be achieved by 
decentralized control methods. Initial decentraliza- 
tion is to the construction battalion. In this case, the 
battalion becomes the planning, designing, coordi- 
nating and close supervising headquarters which sets 
up jobs from the beginning to its finished product. 
In this case, the group only performs preliminary 
steps in the construction cycle leaving the details 
to the battalion. Within certain limits the battalion 
has approval authority for acceptance of work re- 
quests. Decentralization can also proceed to the com- 
pany level where a smaller scale but similar opera- 
tion may prevail. It is not normal to decentralize 
to platoon because company is the lowest echelon 
having administrative, mess, maintenance, and sup- 
ply capabilities. 

c. In order to indicate the mode of operations and 
to impose the control commensurate with the situa- 
tion, there are three types of work assignment : area 
assignment, task assignment, and a combination of 
area and task assignment (area-task assignment). 

(1) Area assignment. In area assignment, the 
group allots a particular area to one of the 
construction battalions, making the bat- 
talion responsible for all construction, re- 
habilitation and maintenance work in that 
area. In this type of assignment, the bat- 
talion may have certain control measures de- 
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centralized from group. Battalion decision 
as to appropriate detailed implementation 
is indicated within a broader directive from 
group. 

(2) Task assignment. A task assignment desig- 
nates one or more battalions for a particular 
construction project. If more than one 
battalion is assigned, the group headquar- 
ters acts as the control agency and the bat- 
talions are line executing agencies. In this 
type of assignment, battalions are kept in- 
tact if possible. Every effort is made to 
delineate the task so as to be within the 
capability of the battalion. On rare occa- 
sions a variation may be necessary where 
the job is too large for one battalion but 
not large enough for two battalions. In 
this case a company from one battalion 
might be attached on a short term basis to 
the first battalion. The echelon of task as- 
signment may be examined from the con- 
struction battalion level and be equally 
applicable. Tasks may be assigned to the 
companies and on occasion, an additional 
platoon may be attached from one company 
to another. Similarly application can be 
made to company and platoon levels. 

(3) Area-task assignment. A combination of 
area assignment and task assignment occurs 
when a battalion is given an area assign- 
ment as an overall duty with a particular 
task within that area to receive high prior- 
ity and special emphasis. As an example a 
battalion might have a geographical area for 
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general engineer work but the railroad 
through the area would be a task requiring 
high priority and particular emphasis. A 
slightly different application occurs when 
one unit is supporting another hy an area 
responsibility immediately adjacent. Such 
as the support by a construction group to 
a corps where the area responsibility ends 
at the corps rear boundary. A major fixed 
bridge may occur in the corps area over- 
taxing the time, material, or scope of the 
combat battalion. In this case, a construc- 
tion battalion may have an area assignment 
and move within the area of the corps unit 
to perform the particular task of the bridge. 
This may be performed by larger units on a 
larger scale. For example, all railroad 
work may be assigned as a task to construc- 
tion units regardless of location. A third 
method of application might occur when one 
construction battalion with an area assign- 
ment becomes overcommitted and an adja- 
cent battalion still has a working potential. 
The latter battalion might undertake a par- 
ticular project as a task assignment within 
the area of the first battalion. This would 
represent an alternate solution to the tempo- 
rary attachment of a company from one 
battalion to the other. 

163. Preparation of Plans 

Group headquarters is responsible for preparing 
plans, requisitions, and schedules for future con- 
struction projects. It also checks the practicability 
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of plans, estimates, requisitions, and schedules pre- 
pared by the construction battalions. Ordinarily, 
preparation and checking of plans, estimates, and 
schedules are performed by the engineering and 
design personnel of the group operations section. 
The preliminary data for future requisitions are 
checked and consolidated in the supply section, from 
estimated bills of materials furnished by the opera- 
tions section. This method of coordinating the 
plans of all units within the construction group 
furnishes the group commander with the necessary 
information upon which to plan future work assign- 
ments, establish material and transportation priori- 
ties, and request special units to augment the normal 
group strength. 

164. Preparation of Reports 

So that an intelligent workable plan of action may 
be formulated by the group commander, his staff 
must prepare accurate and informative reports based 
on information received from the construction bat- 
talions. These reports should include information 
extracted from progress reports, material estimates, 
job estimates, real estate records, civilian labor rec- 
ords, and cost-accounting records when applicable. 

165. Inspections 

There is no satisfactory substitute for on-the-site 
inspections by planning and supervising officers. It 
is impossible to gain an adequate knowledge of the 
construction battalions’ activities and problems with- 
out such inspections. The group commander may 
well spend half of his time inspecting the work of 
his subordinate units, and the remainder of his time 
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in planning. The group executive officer may also 
spend a good part of his time inspecting and the re- 
mainder in carrying out his administrative duties. 
Staff section heads should inspect units often enough 
to keep abreast of all information affecting the plan- 
ning phases of their duties. 

166. Supervision of Engineer Special Units 

When operating conditions are favorable, an engi- 
neer construction group headquarters is capable of 
supervising engineer specialist units containing up 
to 2,000 engineer troops, in addition to its organic 
units. Group headquarters responsibilities for these 
units parallel its responsibilities for the organic con- 
struction battalions. Staff officers engaged in plan- 
ning operations must have a thorough knowledge of 
the organization, equipment, and capabilities of each 
type of special unit assigned or attached to the 
group. For details of the logistics involved in plan- 
ning construction group operations, see FM 101-10. 

Section III. CONSTRUCTION OPERATIONS, 
BATTALION 

167. Scope 

This section discusses the types of construction, 
and how planning for them is conducted. 

168. Employment 

Usually all organic units of the battalion are em- 
ployed together in battalion operations. Each com- 
pany may control a portion of a project, or the bat- 
talion may be employed by companies or platoons 
acting independently. The method used depends 
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upon the nature of the mission and the degree of 
dispersion it requires. When given an area assign- 
ment, the battalion may use its companies as inde- 
dependent units on tasks within the area, or may 
combine units or portions of them as required. Re- 
sponsibility for area work rests with the battalion, 
which handles all orders, planning, scheduling, and 
requisitioning. The battalion commander decides 
how the units of the battalion will be employed to 
complete the assigned mission in the least possible 
time. 

169. Standing Operating Procedure (SOP) 

Each battalion headquarters prepares a standing 
operating procedure, in conformity with that of 
higher headquarters, to provide a guide for unit op- 
erations and administration. For details of standing 
operating procedures, and an outline of a typical 
SOP, see paragraph 156 and appendix II. 

170. Construction Program 

When a construction directive is received, the bat- 
talion commander sets up a construction program 
to fix the sequence in which facilities will be pro- 
vided to meet the requirements of the directive. This 
program forms the basis for planning. It is used 
by the operations section to determine requirements 
for construction materials, equipment, personnel, and 
transportation. In planning, the S3 must consider 
the tactical situation and the needs of supporting 
units, while giving primary emphasis to the technical 
aspects of the situation, and the engineer problems 
involved. This section discusses battalion planning 
responsibilities and those aspects of construction 
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operations that particularly concern the battalion. 
For further details of engineer planning and job 
management, see chapter 12. 

171. Planning Responsibility 

a. On a project of battalion size or smaller, the 
battalion operations section normally is responsible 
for planning the execution of the project. Higher 
headquarters sets up the requirements, and may fur- 
nish typical drawings, to show the battalion the type 
of construction desired. The battalion, however, is 
responsible for plans and surveys, supervision, and 
management. Projects larger than battalion size 
usually come under the jurisdiction of an engineer 
construction group. Planning is done by the group, 
so that attached units are properly assigned and 
coordinated. 

b. Large projects may be of such a nature that 
planning can be broken down into tasks for each 
battalion. In that case, the battalion may be re- 
quired to prepare its own plans, subject to the ap- 
proval and coordination of group headquarters. 
Even when plans are prepared by another headquar- 
ters, job schedules and task assignments are made 
according to the desires of the battalion commander. 
Each battalion is responsible for the work allocated 
to it, and controls and supervises the work of its units. 

172. Basic Construction Considerations 

a. The battalion, as well as the company and group, 
must keep in mind basic construction considerations, 
as indicated below. New construction in theaters of 
operations is temporary, and usually limited to the 
barest necessities required for efficient use of the 
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installation. Simplicity of design is a primary 
requisite for speedy construction. It reduces labor, 
materials, and transportation requirements. Wood 
is the most easily assembled material, and the sim- 
plest to use. Lumber lends itself most readily to 
simple framing; wood construction can be accom- 
plished by labor of limited skill, under trained super- 
vision, using tools and equipment that are commonly 
available. In order to provide necessary facilities as 
early as possible, priority is given to rehabilitating 
existing bridges, roads, and buildings for military 
use before starting new construction. 

b. Locally available materials are used as much as 
possible. This cuts down on long hauls, and saves 
shipping space for more essential materials that can- 
not be obtained locally. Local sources of lumber and 
other building materials are exploited fully. For 
timber production, forestry companies provide port- 
able sawmills (fig. 35). Battalions may be author- 
ized a quarry and crushing plant, if required, to pro- 
duce crushed stone. By rigging a drag line for 
excavation, sand and gravel may be readily obtained 
from stream and river beds. Other building mate- 
rials common to the locality may be used in many 
types of construction. If local steel shapes are avail- 
able, the working stresses and properties of all struc- 
tural shapes and members should be checked before 
using. (For information about foreign steel, see 
TM 5-35.) 

c. In most construction, the maximum use of pre- 
fabricated structures, or combinations of structures, 
must be considered. If prefabricated structures are 
not available, the same design factors and layouts 
may be used to build structures on the site, in accord- 



167 





Figure 35. Sawmill operations. 



ance with established theater standards. “Belt” or 
“assembly line” production methods can be used 
when it is desired to build many units of one type. 
This system is easily set up, enables the assignment 
of men to jobs for which they are best adapted, and, 
if properly supervised, speeds work considerably. 

173. Reconnaissance 

a. The construction unit is usually given a job di- 
rective to perform a specified construction task. In 
some directives, the job site has been selected as the 
result of reconnaissance and planning by higher 
headquarters. Other directives may require a con- 
struction unit to select tentative sites, conduct a re- 
connaissance and submit a report on recommended 
sites for the approval of higher headquarters. 
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b. In either case, the unit makes a complete recon- 
naissance of the project, in order to become familiar 
with existing conditions, and to note any difficulties 
that may be encountered. Reconnaissance missions 
performed by construction units border on actual in- 
strument surveys and are considerably more detailed 
than those performed by combat units. The road 
system is sketched, and an overlay prepared for use 
with existing maps of the area. Special terrain fea- 
tures are noted, so that they will not be overlooked 
when planning the plant layout. The battalion S3 
makes a general reconnaissance, to familiarize him- 
self with the overall situation, but detailed recon- 
naissance may be made by others. All battalion per- 
sonnel must be intelligence conscious. They are 
encouraged to report any useful information, such 
as the location of natural or processed engineer mate- 
rial, or engineer equipment that can be used. 

c. Reconnaissance missions are assigned to an offi- 
cer, warrant officer, or enlisted man who is experi- 
enced in the type of construction project for which 
the reconnaissance is being made. He must know 
what information is necessary, and must be able to 
recognize the relative importance of the various fac- 
tors to be checked. To do this, he must be able to 
visualize at each site what the completed structure 
or task will look like, and the principal steps in its 
construction. The information required is usually 
given in reconnaissance instructions. 

174. Construction Planning 

a. Engineer planning provides an orderly and def- 
inite series of operations designed to prevent con- 
fusion, duplication of effort, and waste of material. 
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Factors considered in planning and setting up sched- 
ules are : 

(1) Construction plant layout. 

(2) Surveys. 

(3) Preparation of necessary drawings. 

(4) Allocation of equipment. 

' (5) Distribution of materials. 

(6) Cutting or preparation of materials. 

(7) Assembly. 

(8) Erection procedures. 

(9) Job management. 

b. The job directive gives all required information, 
and either has a drawing of the type of structure to 
be erected, or refers to a theater standard or draw- 
ing contained in the TM 5-280 series. The battalion 
operations section studies the plans or standards, 
and surveys the proposed site. From reconnaissance 
reports and site plans, the operations section deter- 
mines the road and rail nets within or adjacent to 
the area, grades of roads or areas, locations of all 
structures and facilities, and the relation of their 
floors, decks, or levels with established site datum. 
The section also determines storm water and surface 
water drainage requirements, including ditching and 
culverts, and the utilities required to serve the proj- 
ects. The section prepares detailed site plans, 
indicating roads, railroad sidings, buildings, grades, 
contours, drainage, utilities, and all other informa- 
tion concerning the project. Reconnaissance reports 
and the site study determine the amount of clearing, 
earth moving, and removal of rock outcroppings re- 
quired. If Army standard or theater standard draw- 
ings are used, any needed modification drawings are 
prepared. When native type construction is em- 
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ployed, Army space requirements are followed where 
possible. 

o. Before structures are rehabilitated, they are 
carefully checked for soundness. Measurements are 
taken and recorded, and drawings made of existing 
conditions. Then new working drawings are pre- 
pared. Special details are prepared for working 
drawings ; utilities are figured and indicated. If spe- 
cial installations must be constructed, they are con- 
sidered individually. Wherever possible, existing 
civilian facilities should be used for bakeries, laun- 
dries, and similar services. If existing hospitals are 
used, a close check is made of their utilities, espe- 
cially the electrical system. Foreign electrical cur- 
rents vary, and if U. S. Army Medical corps equip- 
ment is used together with foreign equipment, a dual 
system of wiring may be required. Most foreign 
standards of water consumption are below those of 
the U. S. Army. Water supply facilities should be 
checked, to insure that they are adequate for the 
facilities installed. After plans are stabilized, the 
job is scheduled, and provision is made for super- 
vision and control. For a detailed discussion of 
planning and job management, see chapter 12. 

175. Local Construction Methods 

A study of the methods and materials used by local 
inhabitants often yield valuable information. They 
have been evolved through the years, to overcome 
shortages or deficiencies in labor and materials, or 
to meet local climatic conditions. An inspection of 
local road construction may disclose important data 
on drainage or subgrade that will be helpful in locat- 
ing and designing new roads, airfields, railroads, and 
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buildings in the same vicinity. Existing road sur- 
facing and buildings may indicate the availability 
of a local material which, although unusual and not 
prescribed by Army manuals, is well adapted for the 
construction being planned. In order to take advan- 
tage of local labor and materials, a local style of 
building construction may be adapted. It is best to 
use local construction methods with native materials 
when strength factors are unknown, and when Ameri- 
can practices or details might lead to failure. Native 
designs and methods have been developed to meet the 
limitations and strength factors of local materials. 

176. Plant Layout 

a. Plant layout is an essential part of the study 
and planning for any project. The construction 
plant is arranged so that materials and equipment, 
and access to them, provide a smooth flow of materials 
and subassemblies so as to insure completion of the 
project with the least expenditure of time and labor. 
All factors must be considered. No two jobs are 
exactly alike. By careful analysis, the construction 
planner must determine the best plant arrangement 
for each job. Errors in laying out the plant and 
equipment delay progress, add to the percentage of 
breakdowns, and require additional equipment to get 
the work done. Accident hazards are increased, and 
the morale of personnel suffers. On the other hand, 
a smoothly operating plant avoids confusion, makes 
it easier for men to become familiar with their duties, 
and keeps the job progressing even under adverse 
conditions. 

b. Many bottlenecks can be foreseen and avoided 
by proper plant layout. For example, too few trucks 
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may be provided, so that the shovel is kept waiting, 
and cannot operate at its best loading cycle; or, al- 
though enough trucks are furnished, they may be 
poorly spotted, and take too much time to complete 
their normal loading cycle (fig. 36). If the access 
road is poorly laid out, traffic tieups result, increasing 
the haulage time between loading area and job site. 
The hauling distance is an important factor when 
selecting equipment. Towed scrapers are suitable for 
short hauls, pneumatic tired tractor towed scrapers 
for longer hauls, and dump trucks for hauls where 
turn-around time or other conditions make a scraper 
impractical. 

c. When setting up assembly lines, materials must 
be spotted where they are readily accessible. A pat- 
tern may be cut, and jigs or assembly tables built to 
aid in assembling component parts. The flow of ma- 
terials and labor must also be kept balanced. All 
work must be supervised, to make certain that ma- 
terials, labor, and equipment are operating smoothly 
and in balance. 

d. Conditions vary too widely to establish standard 
rules for plant layout. The layout adopted will de- 
pend upon the terrain, the materials to be handled or 
produced, the extent of existing roads, and the' im- 
provements required. While they are self-evident, 
the following principles are often overlooked : 

(1) Loading should be performed on the down 
grade — it is easier and faster to lower ma- 
terials than to hoist them. 

(2) Access roads should be laid out in a circu- 
lar or figure-eight pattern, to eliminate 
cross traffic and the backing of vehicles. 
These roads should form a complete loop 
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Figure 36. Proper spotting of shovels and trucks for efficient operations. 



with the main arterial roads, to permit an 
easy flow of traffic, and so as not to inter- 
fere with the main road traffic or plant 
functions. 

(3) The plant should be sufficiently spread out 
and operations controlled so that the free 
movement of materials, equipment, and per- 
sonnel will not be impeded. 

(4) Time, on any job, is an important factor. 
The loss of a few seconds or minutes in any 
one operation may seem small in itself, but 
when multiplied by a number of operations 
or cycles may mean the loss of considerable 
time in a day’s work. 

e. The determination of construction plant layout 
for any project or operation, should be made through 
the combined efforts of the battalion commander, 
the operations officer, their staffs, and the units re- 
sponsible for the construction. Reconnaissance 
reports are closely studied, and air and ground re- 
connaissance of the operational area is made by mem- 
bers of the planning group. An exceptional model 
layout may be used. One successful method is to use 
a large board, with a diagram or drawing of the area 
under consideration placed over it and cutouts or 
templates (to scale) of all equipment placed on the 
diagram to establish the initial setup. A flow line 
with each step in the process should then be indicated 
and all members of the planning group present should 
voice their opinion, objections, and suggestions. The 
templates are shifted until the best layout is agreed 
upon by all, and the road net is tied into the layout. 
When the layout is stabilized, the templates are 
tacked to the board and the flow lines permanently 
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drawn with prominent arrows to indicate the flow. 
The board may then be taken to the site, and the 
plant constructed in accordance with the model lay- 
out. Last minute changes are made on items that 
were overlooked. Once the plant is designed and 
built, the entire j ob routine is practically fixed. Time 
spent in preparation will save time on the overall 
completion time of the project. 

177. Improvised Equipment 

In the course of engineer construction operations 
some types of engineer equipment may be in short 
supply. In many cases this shortage of equipment 
may be overcome by improvisation or substitution. 
Loads may be lifted into place by gin poles or “A” 
frames, with the power provided by a truck winch, 
or a tractor winch or power control unit (fig. 37). 
If piledrivers are not available, piles may be driven 
in suitable soil, such as silt, sand, or gravel, by jet- 
ting. A jetting rig may be assembled with organic 
pumping equipment, pipe sections, and a hoisting rig 
to handle the jetting pipe. Figures 38 and 39 show 
typical uses of expedient construction aids. 

178. Stage Construction 

Construction is planned to satisfy immediate mil- 
itary requirements and to permit orderly expansion. 
This is accomplished by construction of projects in 
predetermined stages. Stage construction is defined 
as the construction of required facilities by opera- 
tional priority. For example, in the case of camp 
construction it is normal for higher headquarters to 
state which buildings and facilities are required in 
the first stage or priority, and which are required in 
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Figure 37. Placing bridge truss with crane, gin poles, and truck winches. 
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Figure 38. Improvised truck-mounted crane. 



each subsequent stage. The projects comprising one 
stage are operationally complete before starting work 
on the next stage. 

179. Construction Dispersion 

Facilities constructed in a theater of operations 
are dispersed, to lessen damage from bombardment 
or an atomic attack. The extent of dispersion varies 
with each situation, some facilities requiring dupli- 
cate, or alternate, installations. Since ridges and 
knolls provide some blast protection, good layout 
takes advantage of such terrain features. Construc- 
tion can be planned to conform to land contours. 
Dispersion, however, should not be greater than re- 
quired for the proper degree of protection. It should 
not impair the site and construction relationships re- 
quired for efficient operations. 
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Figure 89. Lifting truss icith gin pole and truck winch. 



Section IV. CONSTRUCTION OPERATIONS, 
COMPANY 

180.- General 

An engineer construction company may operate 
as a separate unit, or as a component of an engi- 
neer construction battalion. Paragraphs 182 and 
183 discuss the assignment of tasks for either type 
of operation. When the company functions as a 
unit, it executes the same construction tasks as a 
platoon. It can accomplish more work however, be- 
cause of the supervision and coordination provided 
by company headquarters and the support of the 
additional equipment and personnel of the headquar- 
ters sections. 
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181. Company Headquarters 

a. General. Company headquarters operations 
deal with the operations of the administrative, op- 
erations, and equipment and maintenance sections. 

b. Administrative Operations. The first sergeant, 
under the direction of the company executive officer, 
supervises the operations of the administrative, mess, 
and supply subsections of the administrative section 
of company headquarters. 

c. Operations Section. 

(1) The operations section is primarily a con- 
sulting agency, providing technical advice 
and assistance for the platoons. Members 
of the section, besides making a site recon- 
naissance, conduct a continuing study of 
job directives, plans, material requirements, 
equipment schedules, and other pertinent 
information. They familiarize themselves 
completely with all the requirements of each 
job. They advise the company commander 
on the assignment of platoon tasks, and work 
closely with platoon leaders, changing plans 
whenever necessary to fit special conditions. 
Platoons may call upon them to make site 
reconnaissance, prepare additional draw- 
ings, or conduct technical research. The 
section performs any technical service re- 
quired by a job, recommending the assign- 
ment of company specialists wherever 
needed. 

(2) Bequests to higher headquarters for mate- 
rials or equipment are cleared through the 
operations section. When additional or de- 
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tailed drawings are needed by the company 
or platoons, these are made by the construc- 
tion draftsman. The section also prepares 
schedules for proper control of a company 
job, when these are not furnished by a 
higher headquarters. By daily use checks, 
the section controls equipment allocations, 
insuring that the proper equipment is on 
the job. The section maintains close liaison 
with the platoons, and with the equipment 
and maintenance section. This insures ef- 
ficient operation, and prevents delays due to 
equipment not being on the job at the proper 
time and in sufficient quantity. 

(3) When the entire company is engaged as a 
unit on a project, the operations section 
serves as control group . The section checks 
and lays out lines and grades, notes progress, 
submits reports, coordinates operations and 
schedules, and keeps the platoons working 
as a team. The section recommends changes 
in personnel assignments, checks materials 
and equipment, and expedites material de- 
liveries through higher headquarters. 
WTien battalion equipment is on the job, the 
section works closely with the equipment 
supervisor, making certain that work re- 
quirements are understood and are per- 
formed in proper sequence, so that the work 
is phased with other construction operations. 
d. Equipment and Maintenance Section. 

( 1 ) The equipment and maintenance section op- 
erates the company motor and heavy equip- 
ment pools. It performs organizational 
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maintenance on organic vehicles and con- 
struction equipment. Normally, the motor 
pool and heavy equipment pool are com- 
bined, to provide easier control and closer 
supervision. This also allows common use 
of maintenance and repair equipment and 
facilities. 

(2) The equipment and maintenance section 
works closely with the operations section in 
analyzing and setting up equipment require- 
ments for jobs, and in following equipment 
requirement schedules. The section dis- 
patches and allocates all equipment. Equip- 
ment being used in the field is inspected 
frequently, to insure that it is operating 
efficiently and that maintenance standards 
are not neglected. If equipment from other 
units is attached to the company, the section 
provides for the control of this equipment. 

(3) When repairs cannot be made by the sec- 
tion, equipment is evacuated to the battalion 
maintenance section, if the repairs are 
within battalion pool capabilities. Engineer 
equipment requiring field maintenance be- 
yond the capabilities of the battalion is evac- 
uated to an engineer field maintenance com- 
pany. Ordnance vehicles requiring field 
maintenance are evacuated directly to an 
ordnance maintenance company. 

(4) When the structures section requires burn- 
ing and welding work on steel structures, or 
special structural hardware, the welders and 
blacksmith of the equipment and mainte- 
nance section perform this work. 
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(5) Methods of operation are determined by the 
situation. When the battalion is engaged 
in a large project, for example, the organic 
construction equipment of all construction 
companies may be pooled and placed in the 
battalion heavy equipment section. 

182. Separate Unit Operations 

a. When operating as a separate unit, the company 
may be given tasks which include new construction, 
reconstruction, maintenance, or repair of existing 
facilities. These work assignments are made by the 
headquarters which controls the work allocations of 
the company, and may be — 

(1) A specific task which can be accomplished 
either with organic personnel and equip- 
ment, or by applying the augmentation 
tables in T/O&E 5-317A. 

(2) A specific area of responsibility to maintain. 

(3) A specific task to perform within its area 
of responsibility. 

b. The engineer construction company may be 
employed as a separate company on projects that do 
not require heavy equipment, other than earth-mov- 
ing equipment. If the company needs more men 
and equipment, it may be authorized an increase, in 
accordance with the augmentation tables of the ap- 
plicable T/O&E. 

c. The company may be detached from its parent 
battalion, and employed in support of another con- 
struction battalion which has a project that it can- 
not accomplish alone. In this situation the company 
receives logistical support from its parent unit which 
may also attach additional personnel and equipment 
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from headquarters and service company. If dis- 
tances are such that the battalion is unable to supply 
the detached company, then the company must be 
attached to the other organization. A separate com- 
pany may also be used as a component of a team of 
specialized units controlled by an engineer construc- 
tion group. Functioning as a post engineer unit, a 
separate company may be assigned area maintenance 
work of an engineer nature. 

183. Operations as Part of a Construction Battalion 

a. The engineer construction company is best em- 
ployed as part of an engineer battalion, particularly 
on projects that require specialist personnel. On 
a battalion project, companies may be assigned spe- 
cific tasks for which their experience makes them 
most adaptable. Heavy equipment is provided by 
the battalion headquarters and service company, and 
construction companies have the support of head- 
quarters sections in job planning, technical assistance, 
and material procurement. 

b. When the company operates as part of a con- 
struction battalion, the battalion may be given one 
or all of the types of assignments mentioned in para- 
graph 11. The battalion commander decides 
whether the company will operate as a unit, whether 
its sections will be pooled with similar sections from 
other companies and placed under battalion control, 
or whether company equipment will be pooled with 
equipment of other companies and operate under 
battalion control. The type of operation assigned 
depends upon the project, the time allotted to com- 
plete it, and the most efficient manner in which it 
can be accomplished. 
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184. Construction Operations 

a. New Operations. Construction directives, with 
plans and instructions, are sent to the company from 
battalion. The operations section studies the data, 
reconnoiters the site, and advises the company com- 
mander of the scope of the work. If any changes 
to the instructions are necessary, the company com- 
mander may first consult battalion, otherwise he 
assigns the work to the platoons. The platoon 
leader apportions the work to his sections, and de- 
cides how the task will be done. If needed, the 
platoon obtains additional material and equipment 
from the company. Whenever possible, technicians 
whose specialities are not required for the particular 
job are assigned other tasks related to their special- 
ity. Refrigeration specialists, for instance, would 
be more helpful to the electricians than to the 
carpenters. 

b. Reconstruction Operations. In towns and cities 
where damage has been severe, an engineer construc- 
tion company normally is engaged in the recon- 
struction of buildings, bridges, roads, and utilities. 
Initially, most reconstruction is on buildings and 
utilities for army installations. Roads and bridges 
are repaired sufficiently by combat engineers to carry 
division and corps loads, before the construction 
company or battalion enters the area. When the 
construction company enters the area, many build- 
ings, although undamaged, must be reconstructed 
for army use. Roads that have been hastily repaired 
are strengthened or surfaced for army loads. Cap- 
tured bridges are improved to carry army and com- 
munication zone loads (fig. 40). Buildings selected 
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Figure 40. Moving a bridge girder into position. 



for hospitals, bakeries, laundries, and warehouses 
should be of suitable construction and not require 
too extensive repairs. The task of rebuilding water 
and sewage lines is usually very great in a town 
which has been fought in, or where utilities have 
been destroyed by the enemy. Rebuilding utilities 
is of utmost importance, since a lack of adequate 
utilities cripples militry effectiveness, creates hazard- 
ous sanitary conditions, and adds greatly to the 
burden of caring for civilian populations. 

c. Maintenance Work. When the company is en- 
gaged in maintenance work, its method of operation 
usually differs from that used in new construction 
or reconstruction activities. Company operations 
parallel those of a post engineer. Authorization for 
work performed may be limited by a cost ceiling ap- 
plied by higher headquarters. The company is gen- 
erally assigned a specific area, in which it is respon- 



sible for the maintenance of buildings, utilities, and 
roads. Units stationed within this area submit work 
requests to the company, which allots them to the 
sections for accomplishment. 

d. Reports and Requisitions. The company is re- 
sponsible for the progress of the work, for preparing 
progress reports and equipment reports, and for ini- 
tiating requests to its immediate higher headquarters 
for any required equipment or personnel. On main- 
tenance projects in area assignments, the company is 
responsible for preparing plans, bills of material, or 
other schedules that may be required. 

185. Platoon Operations 

a. When a job order or work directive is received 
from the company operations section, the platoon 
leader, with his construction supervisor and assistant 
supervisor, studies the plans and specifications. He 
then visits the job site to determine the equipment, 
material, and men that will be needed. This famil- 
iarizes the platoon leader and his supervisors with the 
requirements of the job, clarifies any points that 
might cause misunderstanding, and discloses any 
limiting factors due to the type of job or the condi- 
tions under which the platoon must operate. The 
type of construction; physical conditions of the site; 
and the related road nets, drainage, and other terrain 
factors all have an important bearing on the job 
method and the plant layout. (For details of plant 
layout see par. 176.) 

b. After he has decided upon the job method and 
plant layout, the platoon leader assigns tasks to the 
sections, and determines the need for any demolition 
work. During construction operations, platoon head- 
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quarters personnel keep constant control over all 
phases of the work. They check progress, lines and 
grades, finished elevations, flow of materials and 
equipment, and see that schedules are met. Difficul- 
ties and shortages in materials or equipment are re- 
ported to higher headquarters, with request for as- 
sistance when required. 

c. Platoon construction operations include such 
tasks as the layout and construction of foundations, 
and the framing of structures. The platoon installs, 
tests, and repairs electrical circuits, fixtures, and ap- 
paratus; installs and repairs sewer systems, plumb- 
ing systems, and water distributing systems ; installs 
and repairs steam and hot water pipes, hot air heat- 
ing systems, and ventilating and air-conditioning 
systems; and repairs all compressor and refrigerat- 
ing systems. With special training and equipment, 
the platoon can construct and repair timber bridges, 
prefabricated bridges, railway bridges, drainage and 
culvert systems. If dozers, scrapers, and graders are 
attached, the platoon can construct unimproved 
roads, railway embankments, hardstands, and air- 
fields for surfacing with standard surfacing mats. 
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CHAPTER 9 



ENGINEER TACTICAL OPERATIONS 

Section I. TACTICAL OPERATIONS IN GENERAL 

186. General 

The primary mission of an engineer construction 
battalion is construction, rehabilitation, and mainte- 
nance of routes of communication and related facili- 
ties. Within the limits of their equipment, training, 
and mission, however, construction organizations 
may be used to support an offense, a defense, a retro- 
grade movement, or a denial operation. Only in 
extreme emergencies is any construction unit em- 
ployed as infantry. When operating near hostile 
forces, both regular and guerilla, engineer units 
maintain close-in security on the march, in bivouac, 
on the job, or in rear areas. 

187. Support of the Offense 

During the offense, one or more construction bat- 
talions may be used actively to support the operation. 
Their duties may include — 

a. Conducting road reconnaissance. 

b. Eepairing, extending, and improving routes of 
communication, to include constructing and improv- 
ing roads and bridges for troop movement, supply, 
and evacuation. 

c. Helping prepare traffic circulation plans. 

d. Locating, marking, and route or area clearing 
of mines and minefields. 

e. Helping flank security by use of demolitions, 
minefields, and obstacles. 
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/. Constructing advance landing strips. 

g. Locating, marking, improving, and operating 
sources of water supply. 

h. Helping to construct petroleum pipeline 
systems. 

188. Support of the Defense 

The battalion, during, a defensive operation, may 
have the following duties : 

a. Conducting reconnaissance. 

b. Repairing, maintaining, and improving roads 
for supply and evacuation, and making recommen- 
dations for the traffic circulation plan. 

c. Helping organize the ground by placing demo- 
litions, and constructing command posts, observa- 
tion posts, emplacements, and obstacles. 

d. Helping flank and rear area security, through 
the use of demolitions and obstacles. 

e. Providing water supply facilities. 

/. Preparing and supervising the camouflage of 
installations when directed. 

g. Participating in combat as infantry in extreme 
emergencies. 

189. Battalion Duties in Retrograde Movements 

A retrograde movement may be a withdrawal, a 
retirement, or a delaying action. Engineer duties 
remain the same, regardless of the nature of the 
movement. However, a speedy withdrawal or enemy 
breakthrough increases the haste with which engi- 
neer measures must be put into effect. Battalion 
duties in a retrograde movement include — 

a. Performing engineer tasks to assist the move- 
ment of retiring columns. 
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b. Delaying the enemy by destroying bridges, 
blocking roads, demolishing railways, and erecting 
barriers. 

c. Moving engineer supplies and equipment to the 
rear. 

d. Engaging as infantry in cases of extreme emer- 
gency. 

190. Battalion Duties in Denial Operations 

By removal or destruction, denial operations pre- 
vent the enemy from capturing or using things that 
would be of value to him. Engineer construction 
battalion commanders normally have denial respon- 
sibility only for their own supplies and materials. 
The battalion commander may be given an area of 
responsibility, however, and be required to carry out 
denial operations involving both military and civilian 
supplies and installations. The extent to which 
denial operations include nonmilitary supplies and 
installations is determined by the theater commander. 
In a friendly country, civilians are usually used to 
prepare and execute denial plans for civil installa- 
tions. In unfriendly territory, battalion personnel 
execute the denial operations for both military and 
civilian supplies, equipment, and installations. To 
be successful, a denial operation must be prosecuted 
ruthlessly. 

191. Items Denied the Enemy 

When preparing a denial plan, the following items 
are usually considered : 

a. Military equipment and installations. 

b. Military supplies. 

c. Communication facilities, including railroads 
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and rolling stock, airports, bridges, highways, and 
canals. 

d. Signal communication facilities, including tele- 
phone, radio, and telegraph. 

e. Utilities, including electric power plants and 
distribution systems, water systems, gas systems, and 
sewer systems. 

/. Industrial plants, with their equipment and 
supplies. 

g. Fuels, such as petroleum products, coal, and 
wood. 

h. Food, including livestock and grains. 

i. Motor transportation. 

j. Raw materials, including their sources, such as 
mines, and oil wells. 

k. Ships and harbor facilities, including docks, 
bunkers, and ship-repair points. 

l. Buildings and structures. 

m. Locks and dams. 

192. Denial by Removal 

Evacuation is as much a part of any denial opera- 
tion as destruction. Because large quantities of in- 
dustrial equipment and supplies cannot be moved 
during actual operations, evacuation must be started 
early, and conducted in accordance with prepared 
priority lists. Skilled workers and operators of ma- 
chinery, such as toolmakers and welders, are evacu- 
ated with the machinery they operate. 

193. Denial by Destruction 

In order that destruction may be executed at the 
desired time, the personnel to destroy each item are 
designated in advance. Supplies necessary for the 
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destruction are estimated and assembled at conveni- 
ent locations. The circumstances under which de- 
struction will take place are definitely stated, and, if 
orders for destruction are to be issued, the means of 
transmission are provided. 

194. Destruction Methods 

All possible methods of destruction are used, in- 
cluding — 

a. Fire. 

b. Flooding or drenching. 

c. Mechanical methods, such as smashing with a 
sledge hammer. 

d. Explosives, acids, and incendiaries. 

e. Contamination. 

/. Projectiles, including small arms, artillery, and 
bombs. 

195. Company Operations 

a. The construction company is not basically or- 
ganized nor equipped for combat operations. Its 
mission is construction, not offensive combat. Com- 
pany weapons provide a means of defense against 
sporadic enemy action, such as deep penetrating pa- 
trols, sabotage, guerilla, and airborne attacks. Se- 
curity must be provided for working parties, and 
the company must always be ready to defend itself 
against enemy action. 

b. The possibility of emergency combat must never 
be disregarded. All available time and facilities 
must be utilized for training in combat skills. Per- 
sonnel must be kept conscious of the need for being 
alert and for maintaining strict security discipline. 
The man in a construction company is primarily a 



306030 0—54 13 



193 




soldier, and there are times when his technical role 
must take a secondary position. 

c. The company can be expected to perform de- 
liberately planned combat missions only against 
guerillas and small harassing bodies of troops. 
There must be a definite reorganization plan, assign- 
ing personnel to combat tasks, that is understood 
clearly and rehearsed frequently. (See app. Ill, sec. 
III.) As soon as a bivouac area is occupied, a work 
site taken over, or a motor march begun, an operation 
plan is prepared and placed in effect to provide max- 
imum protection against surprise attacks (fig. 41). 
Guards are posted at all times. No unauthorized 
persons, military or civilians, are allowed in any 
bivouac or work area. Alerts are held, to reduce 
confusion, and to check combat assignments, posi- 
tions of weapons and personnel, and fields of fire. 
Automatic weapon emplacements and individual fir- 
ing positions are selected to produce the greatest 
effectiveness. Everyone is constantly on the alert 
to give early warning of air, chemical, biological, or 
radiological attacks. For further details of tactical 
operations, see appendix III. 

196. Platoon Operations 

The combat operations of the engineer construction 
platoon normally are limited to those of a defensive 
nature. The platoon provides security for its work- 
ing parties against air and guerilla attacks, and sab- 
otage by hostile natives. In movement or in bivouac, 
when operating as a separate platoon, it provides its 
own defense. When a denial policy is established by 
higher headquarters, the platoon may be assigned a 
specific task or area of responsibility. The platoon 
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Figure 1/1. Defense against surprise attack. 




can assist combat troops during a general retrograde 
movement by preparing engineer works for destruc- 
tion. For further details of combat operations see 
appendix III, section IV. 

Section II. DEFENSE AGAINST AIRBORNE ATTACK, 
GUERILLA ACTION, AND INFILTRATION 

197. Scope 

A standing operating procedure for defense against 
airborne operations, guerilla action, and infiltration 
is prepared by the engineer construction group and 
its subordinate units. This SOP is designed to fit 
the actual conditions which confront the units in the 
field, and is changed as necessary to conform to cur- 
rent operating conditions. In this section, only the 
basic principles of defense are considered. Detailed 
defensive organization is not discussed, to permit 
commanders to fit their SOP’s to the needs of their 
units. (See FM 31-15.) 

198. General 

Hostile airborne attacks in rear areas may be made 
in conjunction with a deep penetration, sabotage, 
guerilla action, and widespread infiltration. Guerilla 
forces or infiltrators may assist in the seizure of air- 
fields or other objectives, by marking drop or landing 
zones, or by creating a diversion in areas removed 
from the actual airborne objective area. Airborne 
equipment and techniques may be used to deliver 
guerillas, saboteurs, reinforcements, and infiltrators 
into rear areas, and to provide them with logistical 
support in their operations. 
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199. Enemy Airborne Operations 

a. General. Enemy troops may be landed by para- 
chute, transport gliders, helicopters, and transport 
planes. In conjunction with fighter aircraft and 
antiaircraft artillery, defense against airborne op- 
erations normally employs a warning system. This 
consists of a number of stations constantly manned 
by observers using radar and similar devices. All 
available means of communication are used. The 
warning system is coordinated with local security 
forces and mobile striking forces. The enemy is con- 
tained by local security forces, and then destroyed by 
the mobile striking forces stationed in areas of 
probable attack. 

b. Local Security Forces. Units on duty with, or 
stationed nearby, installations to be defended, pro- 
vide the local security forces. The engineer con- 
struction group normally is employed in this cate- 
gory of the area defense plan. 

c. Mobile Striking Forces. Mobile striking forces 
are designated by the rear area defense commander. 
Usually they include those units trained, equipped, 
and organized for sustained combat, including armor 
when available. Mobile striking forces are normally 
motorized. 

200. Guerilla Warfare 

Guerilla offensive tactics are marked by surprise, 
mobility, deception, and decentralized operations. 
Surprise is achieved by striking the defender’s rear 
and flanks, moving and fighting at night or under 
conditions of poor visibility, skillful use of terrain, 
and employing unconventional methods of attack. 
To achieve mobility, guerillas carry light arms and 
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equipment, and move in small, widely dispersed 
groups, avoiding secured routes of communication. 
Deception is gained by subterfuge, disguise, ruses, 
and clandestine methods of operation. Raids and 
ambushes are common guerilla tactics. Decentral- 
ized operations are conducted by small forces dis- 
tributed in depth throughout the area of operations. 
Large guerilla forces for sustained operations are 
seldom employed. 

201. Infiltration 

Infiltration may be accomplished in many ways. 
Infiltrators may employ the same methods used by 
scouts and reconnaissance patrols, avoiding contact 
with the opposing force until reaching their objec- 
tive. They may disguise themselves by wearing the 
uniform of the opposing force, or by adopting the 
clothing worn by refugees, civilians, or other neu- 
trals. They may be delivered by airborne or am- 
phibious techniques. Often infiltrators are soldiers 
caught involuntarily behind the lines due to a rapid 
advance of the opposing force. Usually infiltrators 
are not familiar with the terrain of the rear areas, 
and cannot depend upon the local population for aid. 
Their activities are generally the same as those of 
guerillas. 

202. Intelligence Planning 

When a major threat to the security of a unit 
exists, it must give serious consideration to defense, 
even at the expense of reducing its operating effi- 
ciency. Intelligence required before occupying the 
area includes — 

a. Enemy methods of operations. 
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b. Attitude of local inhabitants. 

c. Information of the terrain. 

d. Current economic conditions. 

e. Current political situation. 

/. Biographical sketches of popular leaders. 

g. Meteorology and light data. 

h. Enemy airborne capabilities. 

i. Presence of guerilla forces or resistance move- 
ments. 

203. Warning System 

Early warning of impending enemy attack is vital 
to security. Airborne forces, guerillas, and infiltra- 
tors depend to a great extent upon surprise. To 
minimize this advantage, a detailed local and distant 
warning system is established to observe all possible 
enemy avenues of approach, including potential 
landing areas. The purpose of the local warning 
stations is to provide timely information of ap- 
proaching enemy forces, their location and strength, 
and the direction in which they are moving. Each 
unit assigned an area of responsibility maintains 
warning systems within its area. Where companies 
and battalion headquarters are located in the same 
area, the battalion commander coordinates the loca- 
tion of warning stations to insure detailed coverage 
and, where possible, to provide overlapping sectors 
of surveillance. In the event that group head- 
quarters and one or more battalions are in the same 
area of responsibility, the group commander coor- 
dinates the battalion warning stations. Lower units 
immediately transmit information to the next higher 
headquarters. Each warning station is manned by 
from three to six men and is located on high ground 
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which permits good observation of the sector as- 
signed. Warning stations may be supplemented by 
motorized patrols. 

204. Communications 

All available means of communication are em- 
ployed. Organic equipment is supplemented by 
local communication facilities. One or more alter- 
nate wire lines are laid to each warning station, and 
lines are buried to prevent destruction by the enemy. 
Standby vehicles are used to supplement the wire 
lines and are employed to carry messages in case of 
wire failure. 

205. Local Security Force 

Each unit provides a local security force, consist- 
ing of personnel whose duties normally keep them 
near the unit or installation to be defended. These 
forces generally consist of headquarters or motor 
pool personnel. They provide close-in protection, 
and prepare defensive positions for occupation in 
the event of attack, although any mobility they may 
possess is fully exploited when it will make the de- 
fense more effetcive. The local security force mans 
crew-served weapons and forms a unit perimeter. 
W^lien personnel employed some distance from the 
unit return, they are used to supplement the regular 
local security force, or may be held in reserve. All 
crew-served weapons are sited to take advantage of 
good fields of fire and to cover all possible avenues 
of approach, since guerilla tactics emphasize using 
the least-expected avenues of approach. Positions 
are prepared for occupation on all sites of the unit 
or installation. They are located to take advantage 
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of favorable terrain, and, as far as possible, are 
mutually supporting. Forest and underbrush af- 
fording concealment for attacking parties are cleared 
away. Extensive camouflage, concealment, and dis- 
persion measures are applied to personnel, equip- 
ment, and supplies, to provide the least profitable 
target for enemy air or ground attack. 

206. Outpost System 

Outposts are located beyond the unit perimeter to 
warn the unit as to the disposition of the enemy 
during his approach, and to engage the enemy in 
fire fights to prevent him from reaching the unit or 
installation unmolested. Outposts are equipped with 
phones or other means of communication. Trip- 
flares and antipersonnel mines are used extensively. 
Careful plans must be made to coordinate the with- 
drawal of outposts to the main position. Routes to 
be used must be reconnoitered in advance and men 
within the position informed of the plan to avoid 
fires on friendly elements. 

207. Obstacles 

Individual shelters are constructed in conjunction 
with barbed wire and other obstacles. Wherever pos- 
sible, advantage is taken of rivers, canals, defiles, and 
other obstacles to impede or canalize the enemy ad- 
vance. Natural obstacles may be improved and 
artificial obstacles erected. When authorized by 
higher headquarters or other proper authority, 
mines are laid and booby traps are installed, marked, 
and recorded. Care must be taken that defensive 
measures do not excessively interfere with normal 
unit operations. If an enemy airborne attack is ex- 
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pected, antiairborne obstacles are employed, and plans 
made to cover them by fire. While natural obstacles, 
such as woods, steep slopes, or bodies of water, and 
such man-made obstacles as powerlines and buildings 
do not prevent a landing by air, they lessen the likeli- 
hood of the area being used by airborne troops. An 
evaluation of the terrain and structures in an area 
will indicate where obstacles can best be employed 
against airborne forces. The final choice of areas 
for obstacles are must be coordinated with the active 
defense measures. Obstacles are guarded to prevent 
their being neutralized by subversive action. 

208. Mobile Striking Force 

Because it lacks organic fire power, the engineer 
construction group is not likely to be designated as 
a mobile striking force. Within the group, however, 
mobile forces may be formed for its own protection. 
These generally consist ' of headquarters personnel 
using the machine guns and rocket launchers. The 
force is centrally located with respect to the areas of 
probable employment. It may be used to seek out 
and destroy small bands of guerillas and infiltrators, 
to disrupt enemy organization during an airborne 
attack, or to strengthen local security forces. 

209. Routes of Communication 

Routes of communication are obstructed by road 
blocks throughout the area, with provision made to 
allow friendly vehicles to pass through them. Em- 
ployment of mines and obstacles must be carefully 
coordinated with the area command and with ad- 
jacent units. 
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210. Execution of Defense 

a. General. Defense against guerilla forces and 
infiltrators is conducted similarly to defense against 
airborne troops, making due allowance for the differ- 
ence in tactics, equipment, and combat power of the 
forces. Local security forces, however, may have to 
fight guerillas and infiltrators without help from 
other sources. Guerillas often strike at many points 
simultaneously, attempting to complete their mission 
and withdraw before mobile forces can strike. They 
may also attack at the same time as airborne troops, 
at locations removed from the point of airborne at- 
tack. Generally, the sequence of defensive operations 
consists of alerting the unit, occupying prepared de- 
fensive positions, engaging the enemy by fire, and 
launching the counterattack. 

b. Alerting the Unit. The unit alarm system com- 
prises a two-stage alert, to avoid undue interference 
with construction operations. The first stage is a 
sound or sight signal to warn all personnel that an 
attack is likely. Following this attack likely alarm, 
everyone not actively working on the unit’s primary 
mission reports to his defense station. Men who are 
sleeping are awakened. The outpost and interior 
guard systems are strengthened, to insure maximum 
security. All weapons are checked. Patrols are sent 
out to gain early contact with the guerilla forces. 
When attack is imminent , a sound or sight signal so 
indicating is given. This is the second stage of the 
alert. When it is given, full defensive status is as- 
sumed at once. All personnel report to their defense 
stations. Work stops on all tasks not related to de- 
fense, and the entire command prepares for combat. 
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When the threat no longer exists, an all clear signal 
is given. 

c. Enemy Contact. As soon as patrols and out- 
posts sight the enemy, they open fire at the maximum 
effective ranges. When their security is threatened, 
outposts withdraw, over previously designated routes, 
under the cover of fire from the perimeter. After 
the outposts withdraw, fire is opened against targets 
of opportunity, usually on the initiative of the pla- 
toon, squad, section, or weapons commander. The 
enemy is held under accurate, aimed fire as he ap- 
proaches the positions. When he has arrived within 
assaulting distance, usually fifty yards or less, he is 
met with maximum fire from all weapons. If the 
enemy succeeds in reaching the prepared positions, he 
is engaged in close combat. 

d. Counterattack. If the enemy succeeds in pene- 
trating the perimeter, the unit commander employs 
his reserve force to destroy the enemy, or he may 
use his reserve to block any further enemy advance. 
Since the engineer construction group does not have 
the supporting fires of artillery, air, and mortars, nor 
the shock action of armor, the commander must 
weigh the advantage of counterattack against con- 
tinuing the fight under cover of prepared positions. 
The counterattack is launched only when there is 
reasonable opportunity to destroy the enemy or to 
force him out of the perimeter. 

e. Withdraw cal. In the face of overwhelming 
enemy superiority that threatens certain defeat and 
destruction, an orderly and timely withdrawal may 
be ordered. Orders to withdraw must be cleared with 
the next higher authority. The unit SOP includes 
provisions for withdrawal. A defending unit nor- 
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mally designates approximately one-third of the 
force in contact to cover the withdrawal of the re- 
mainder by deceiving and delaying the enemy. This 
covering detachment is provided with vehicles. 
Plans are made to evacuate every possible item of 
equipment and supplies. If equipment and supplies 
cannot be evacuated, they are destroyed systemati- 
cally to prevent the enemy from using them. 

211. Engineer Job Security 

a. Construction operations are vulnerable to sabo- 
tage, one of the most effective guerilla weapons. De- 
stroying communications by removing wires, cables, 
machinery, and rails is common. Starting methods 
vary from the simplest means to elaborate time bombs 
or delayed action fuzes, used to destroy materials, 
installations, and sources of raw materials. Explo- 
sives, in the form of bombs or charges, are employed 
to destroy buildings, bridges, tunnels, and roadbeds. 

b. Guerilla raids are conducted either to destroy 
or carry away equipment and supplies, or to capture 
or kill personnel. The raiders also destroy important 
installations, such as bridges, power plants, and com- 
munication centers, or harass and demoralize troops. 
Since surprise is the key to success in a guerilla oper- 
ation, many ruses are used to approach and eliminate 
sentries before they can sound an alarm. Guerilla 
agents often infiltrate into an installation to act from 
within. 

c. To provide security against sabotage and raids, 
installations and jobs are protected by the methods 
previously discussed in paragraphs 203 through 210. 
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212. Convoy Security Detachments 

a. Single vehicles, and convoys that cannot pro- 
vide their own security, are grouped and escorted 
through danger areas by armed security detachments. 
These detachments are organized by area commands, 
and are trained to protect convoys against guerilla 
attacks. Usually they contain elements of armor, 
infantry, and combat engineers. The size of a detach- 
ment and its composition varies, depending upon the 
topography, the capabilities of the guerillas, and the 
size and composition of the convoy. Traffic through 
known danger areas normally is controlled by traffic 
control stations. 

b. The engineer element is placed well forward in 
the column. It performs such engineer tasks as mak- 
ing minor repairs to roads and bridges, removing 
obstacles, and detecting and route clearance of mines. 

213. Unescorted Convoy Operations 

a. When a convoy is not escorted through a danger 
area by a convoy security detachment, the parent unit 
organizes its own convoy security. A part of the 
available troops is placed well forward in the convoy, 
and a strong detachment rides in one or more vehicles, 
following the main body by about 3 minutes. If pos- 
sible, a system of signals is arranged between the two 
groups. The column maintains a fairly fast speed, 
particularly through defiles. At sharp curves, steep 
grades, or other areas where a slow speed is necessary, 
foot troops are first sent ahead on a reconnaissance. 

b. At the first sign of an ambush while the convoy 
is moving, leading vehicles increase their speed as 
much as safety allows, trying to break through the 
ambush area. When a vehicle is disabled by enemy 
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fire or mines, the driver seeks to move it to the side of 
the road, or off the road, to avoid blocking vehicles 
in the rear. If sufficiently strong, troops riding ve- 
hicles stopped in the ambush area deploy at once and 
attack the enemy. If in small numbers, they organize 
a defensive position and hold it until relieved by 
friendly troops. Troops from vehicles which have 
broken through the ambush dismount and attack back 
against the flank of the ambush position. 

c. Variations of this method are used to fit the 
situation, depending upon the troops and vehicles 
available, the expected strength of the guerilla forces, 
and the type of ambush. 

Section ill. SPECIAL OPERATIONS 

214. General 

Engineer operations basically remain always the 
same, but climate and terrain characteristics tend to 
create important differences between jobs. Extremes 
of terrain and climate create psychological and physi- 
cal problems in troop employment. This section dis- 
cusses engineer problems in certain types of special 
operations, and those that confront units in various 
kinds of climate and terrain. At the end of each 
paragraph, references are given for more detailed 
study of these problems. 

215. Mountain Operations 

a. In mountain operations, the maintenance and 
construction of roads and bridges present the greatest, 
engineer problems. Mine warfare assumes increased 
importance, due to the limitations of the terrain on 
off-road movements. On the offensive, reconstruction 
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is a major job, since the enemy usually destroys rock 
cuts, long fills, retaining walls, cliff roads, and tun- 
nels. On the defensive, or in a retrograde movement, 
friendly engineer units may be required to perform 
similar denial operations. In a withdrawal, bridges, 
dams, power lines, telephone lines, cableways, and 
aqueducts supported on towers, are also destroyed to 
impede the advancing enemy. 

b. Initial plans for constructing and maintaining 
roads are based upon the existing roads, with a view 
to repairing and improving them. New construction 
is generally limited to trails, which may later be 
improved into roads to carry vehicle traffic. Routes 
are selected with particular regard to existing cover 
and to the speed with which they can be put into 
service. New roads generally follow the contour lines 
and are kept off the ridges, so traffic is not silhouetted 
against the skyline. On sidehills, every advantage is 
taken of natural routes, to reduce the amount of cut- 
ting and cribbing necessary to hold the road foun- 
dation. Special attention is given to drainage, since 
spring thaws and heavy rains will wash out poorly 
constructed roads. The maintenance and repair of 
mountain roads necessitates much cutting, filling, 
and cribbing. However, where sidehill cuts must be 
replaced, the best and quickest solution is often the 
use of timber or panel bridges. The air compressor, 
angledozer, and demolitions are used as much as pos- 
sible, but extensive use of hand tools may become 
necessary. Culverts and fills are substituted for 
bridges whenever possible. Tramways, cableways, 
‘and rope bridges may be employed for transporting 
required materials over gaps and ravines during con- 
struction operations. Special training may be neces- 
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sary, because of terrain characteristics, and the sever- 
ity of the weather, to pursue the engineering work 
that is part of the normal mission. 

c. Additional information on mountain operations 
and fhe problems involved is contained in FM’s 5-10 
and 70-10. 

216. Operations in Snow and Extreme Cold 

a. Extreme cold and great quantities of ice and 
snow create special engineer problems. Snow and ice 
tend to limit the mobility of a force by restricting 
routes, by presenting natural obstacles, and by caus- 
ing failure of equipment and the discomfort of troops. 
It is the duty of engineers to maintain mobility and 
promote the comfort of troops as much as possible. 
Extreme cold, snow, and ice appreciably increase the 
tasks of the engineers, and at the same time demand 
the utmost economy of tools and materials. The nor- 
mal problems are — 

(1) Keeping troops warm. 

(2) Moving troops across ice and snow. 

(3) Maintaining supplies and keeping equip- 
ment operative. 

b. In winter one of the principal jobs is keeping 
the roads open. Snow may be cleared from roads 
by using either straight blade, “V” blade or, rotary 
type snow plows. Light snow may be handled by 
road graders. For especially heavy, wet snows, a D8 
tractor may be required. Snow fences are erected 
to prevent snow from drifting on roads. Road con- 
struction is often impossible because of frozen 
ground, but by the judicious use of frozen rivers and 
lakes, long stretches of smooth, hard roadway can 
be made available. 
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c. Engineers must be trained to install ice bridges 
as well as the standard fixed and floating bridges. 

d. Tundra, also known as muskeg, is an area cov- 
ered with a deep bed of grass, mosses, lichens, and 
shrubs. This vegetation which is common in the 
arctic and subarctic, has considerable heat insulat- 
ing qualities. It impedes frost penetration into the 
active ground layer. As a consequence, in tundra 
covered areas, during the summer and early winter, 
vehicles will break through the relatively shallow 
frozen crusts, and such areas will not be passable 
by vehicles until well into the winter season. 

e. Knowledge of permafrost and its behavior is 
important in connection with the construction of 
roads, railroads, airfields, and buildings. Perma- 
frost is permanently frozen ground, extending to a 
variable depth below the surface. Permafrost varies 
in thickness from a few inches to several hundred 
feet. Construction work is seriously affected" by the 
action of permafrost on the foundations of struc- 
tures. The ground has great strength when frozen 
and a low bearing value when thawed. If thawing 
is considerable, it can ruin the foundations of build- 
ings, bridges, roads, or runways which have been 
built on permafrost. Methods of construction have 
been developed which in a large degree prevent any 
unusual flow of heat into permafrost (TM 5-560). 

/. Special care and precautions must be taken to 
prevent damage to engineer equipment and supplies. 
Engineer compressed-air tools, bulldozers, and dem- 
olitions are in demand by all units to aid in the 
construction of camps and defensive positions, and 
particularly for breaking frozen ground. 
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g. Operations in snow and extreme cold are fully 
covered in FM’s 31-70, 31-71, and 31-72. Other 
helpful references are FM’s 5-10 and 5-32, and 
TM 5-560. 

217. Jungle Operations 

a. The characteristics of jungle climate and ter- 
rain emphasize such engineer problems as maintain- 
ing equipment, and constructing and maintaining 
routes of communications. The jungle may be de- 
fined as that dense growth, including underbrush, 
trees, vines, and giant ferns, found in most humid 
tropical areas. 

b. Progress through thick jungle undergrowth, ex- 
cept along the few existing trails, is very slow and 
laborious. Paths can be hacked out only with the 
greatest difficulty. Troops may be in great danger 
of being attacked from the flanks or isolated and 
surrounded. Watercourses, either relatively flush 
with the adjacent terrain, or following deep, precipi- 
tious gulches, further hinder progress. In moun- 
tainous jungle terrain, streams that are normally 
shallow may become raging torrents within an hour 
after a heavy rain. Because of the small number 
and poor quality of trails, the rate of troop move- 
ment depends upon the ability of the engineers to 
improve them. In building roads and trails, special 
care must be taken to achieve the best possible 
drainage. 

c. Timber bridges, if untreated, deteriorate very 
rapidly. They are also vulnerable to attack by ter- 
mites. For these reasons a large safety factor should 
be included in their design and construction. 
Bridges are in great danger of being washed out by 




flash floods. Special care must he taken to prevent 
this. 

d. Difficulties in clearing land and stabilizing soil 
create major problems in airfield construction. 

e. Mine war fare in jungles is restricted to the nar- 
row trails and occasional open areas. 

/. Water supply is usually very abundant, but 
special precautions must be taken by water-point 
personnel in handling raw water. This is necessary 
because of the danger of contracting diseases caused 
by insects and organisms inhabiting jungle streams. 

g. Special problems in troop morale and health 
arise because of the excessive heat, humidity, prev- 
alence of tropical diseases, and the general oppres- 
siveness of the jungle. Special efforts must be made 
to counteract these if operations in the jungle are to 
be successful. Drainage of swamp areas is often 
required. 

h. Additional information on jungle operations 
may be found in TM 5-250 and FM 72-20. 

218. Desert Operations 

a. Desert operations are generally the same as those 
in normal hilly or flat terrain. Special engineer 
problems do arise, however, because of the scarcity 
of water, the lack of natural concealment, and the 
unrestricted mobility of all types of transportation, 
except in deep sandy areas. 

b. The most difficult and most important problem 
in desert operations and one of prime concern to the 
engineers is water supply. This includes not only 
development of water facilities to supply our own 
troops but, in withdrawal, destruction to prevent the 
enemy from using them. Destruction of water sup- 
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ply may impose heavier delays on a hostile advance 
than any system of obstacles that can be constructed. 

c. Usually roads do not exist; hence road repair 
is often a minor problem. Since vehicles are not 
confined to roads, ordinary road blocks are useless. 
In the flat and rolling desert terrain, minefield bar- 
riers are employed extensively. Engineers are 
called on both to lay extensive mine belts, and to 
breach those laid by the enemy. In addition, they 
are responsible for such other engineer jobs as re- 
connaissance, bridging, and the destruction of dis- 
abled enemy vehicles. 

d. More detailed information on problems pecu- 
liar to desert operations may be found in FM’s 5-32 
and 31-25. 

Section IV. RADIOLOGICAL DEFENSE 
219. Definition 

Radiological defense consists of the protective 
measures taken to minimize personnel injury and 
material contamination from radioactivity resulting 
from an atomic explosion. It includes such measures 
as — 

a. Training, organization, and dispersion of per- 
sonnel. 

b. Development, provision, and maintenance of 
fixed and portable structures and equipment. 

c. Development of techniques and procedures, in- 
cluding the use of detecting equipment, protection or 
removal of exposed personnel, and decontamination 
of personnel, equipment, structures, or terrain. 
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220. Command Responsibilities 

Radiological defense training of individuals, and 
protection of the unit against radiological hazards 
including decontamination, are basic command re- 
sponsibilities. Some of the specific aspects for the 
consideration of the battalion commander, briefly 
discussed in the following sections, are more com- 
pletely covered in Department of Army Pamphlets 
20-100 and 20-112. 

221. Organizational Structure 

Many of the problems of radiological defense are 
identical with those of defense against chemical war- 
fare. The functions of the present Army organiza- 
tion described in FM 21-40 for defense against chem- 
ical attack may he expanded to include radiological 
defense. Radiological defense duties are performed 
by unit gas officers and noncommissioned officers, 
assisted by radiological defense monitors. The 
personnel required are — 

a. Unit Radiological Defense Officer ( Unit Gas 
Officer). The S3 is battalion radiological defense 
officer; the company radiological defense officer is 
appointed by the company commander. Unit com- 
manders .appoint a minimum of one qualified alter- 
nate from assigned officer personnel, making a total 
of nine unit radiological defense officers in an engi- 
neer construction battalion. 

b. Unit Radiological Defense Noncommissioned 
Officer ( Unit Gas Noncommissioned Officer). Each 
company commander, including the headquarters and 
service company commander, appoints at least two 
unit radiological defense noncommissioned officers, 
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and two qualified alternates. These are selected 
from the four highest enlisted grades. 

c. Radiological Defense Monitors. The battalion 
commander appoints at least one radiological defense 
monitor for battalion headquarters; each company 
commander appoints a minimum of two per com- 
pany. At least one alternate is appointed for each 
radiological defense monitor. These men are chosen 
from the lower four grades. 

222. Engineer Mission 

In case of atomic attack, the engineer mission will 
probably remain unchanged. It will be compli- 
cated in practice, however, by the destructive effects 
of atomic weapons, and the additional hazards of 
residual radiation. Normal engineer missions which 
will assume major importance in an atomic attack 
include protective construction, water supply, fire- 
fighting, and clearance of debris. Operational pro- 
cedures for the major engineer tasks, and the addi- 
tional tasks of a unit in case of atomic attack, fall 
into two planning phases; preburst operations and 
postburst operations. 

a. Preburst Operations. These include such tasks 
as — 

(1) Surveying the area for suitable shelter 
sites. 

(2) Preparing dispersal plans for personnel, 
equipment, and supplies which fit opera- 
tional activities. 

(3) Assuring adequate potable water supply 
by selecting alternate water points. 

(4) Protecting essential equipment and sup- 
plies against contamination. 
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(5) Preparing a radiological defense SOP in 
accordance with that of the next higher 
headquarters. 

b. Postburst Operations. Postburst engineer 
missions include such tasks as — 

(1) Rescuing and evacuating the wounded. 

(2) Preparing personnel decontamination 
centers. 

(3) Assistance in decontaminating areas by 
providing engineer heavy equipment for 
the removal or covering of radioactive 
particles. 

(4) Clearing debris from routes of communi- 
cation. 

(5) Firefighting. 

(6) Special and general engineer tasks as re- 
quired or directed. 

Section V. EMERGENCY INFANTRY COMBAT 
OPERATIONS 

223. General 

a. Engineer construction units may, in critical 
situations, be forced to fight as infantry. Engineer 
construction units fighting as infantry is an emer- 
gency situation; normally they maintain only their 
own close-in security while on the march, in bivouac, 
or at work. In extreme emergencies, when they are 
required to fight as infantry, there is ordinarily very 
little time to plan or reorganize for direct combat. 
This step, if contemplated, should be taken only 
after carefully weighing the combat value of the 
troops against the effect upon the performance of 
necessary engineer work. Higher headquarters 
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commanders should be advised of the comparative 
capabilities and limitations of engineer construc- 
tion units used as infantry. 

b. The combat capabilities of the engineer con- 
struction battalion are limited. It does not have 
sufficient close support weapons, there are no medi- 
cal and evacuation personnel, and it is not as pro- 
ficiently trained as an infantry unit. For these 
reasons, engineer construction battalions committed 
as infantry are used primarily on the defense, and 
not for offense, except for limited counterattack to 
reestablish positions overrun. They should be as- 
signed smaller frontages than infantry units of 
comparable size. 

224. General Organization for Combat 

a. There are two ways to reorganize engineer con- 
struction companies and battalions for combat. 
Which one is adopted depends upon the nature of 
the emergency. The unit may be reorganized into 
rifle companies, continuing to do some construction 
work in the rear area, or the battalion may be com- 
pletely reorganized for combat, temporarily suspend- 
ing all construction work. In either case, mainte- 
nance and construction equipment is detached from 
units and sent to the rear for security. The company 
and battalion may then be reorganized as indicated 
in appendix III. A combat SOP is established by 
the battalion and by each company, to give definite 
duties to all personnel. 

b. When the engineer battalion or any of its com- 
panies enters combat, it is divided into forward and 
rear echelons. The company rear echelon is desig- 
nated as the support echelon. 
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(1) The forward echelon consists of the ele- 
ments that actually engage in combat, to- 
gether with the command, communications, 
and supply personnel, and equipment neces- 
sary to control and supply the combat ele- 
ments. Vehicles in the forward and support 
echelons provide for security communica- 
tions, ammunition supply, and displacement 
of crew-served weapons. 

( 2 ) The rear echelon is commanded by the senior 
officer or enlisted man present. Personnel 
and equipment not needed for combat are 
displaced to the rear echelon, where they may 
be employed in essential engineer work or 
held in a pool, depending upon the plan in 
effect. The support echelon of the company 
consists of personnel and equipment not 
needed forward, including kitchens, trucks, 
etc. The number of personnel assigned is 
the minimum necessary to keep the support 
echelon mobile, provide for its local security, 
and perform essential supply and adminis- 
trative functions. 

c. The extent of reorganization for combat varies 
with the size of the unit, the time available, and the 
mission. The battalion is generally deliberately com- 
mitted to combat, allowing time for necessary adjust- 
ments before meeting the enemy. When a company 
is operating alone, the change is made as quickly as 
possible and is based upon fragmentary orders issued 
after contact. Each engineer company should be 
organized to conform as near as possible to an infan- 
try rifle company which consists of a company head- 
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quarters, a weapons section, and three rifle platoons. 
See T/O&E 7-17. 

d. See appendix III for details of the typical re- 
organization of an engineer construction company 
and battalion. FM 7-10, Rifle Company, Infantry 
Regiment, and FM 7-20, Infantry Battalion gives 
the tactics and techniques of infantry combat. 

225. Support and Communications Facilities 

a. For the engineer construction battalion to be an 
effective fighting force, it must he provided with sup- 
porting fire, medical personnel, and additional means 
of communication. 

b. For antitank protection, the battalion has a 
limited number of 3.5-inch rocket launchers. As a 
secondary fire mission, these weapons may be em- 
ployed against personnel concentrations, crew-served 
weapons, and other appropriate targets of 
opportunity. 

c. The company has no medical personnel at- 
tached in normal operations. In combat this de- 
ficiency must be overcome by the attachment of 
medical personnel to the companies. 

d. In preparing for combat, the battalion signal 
equipment should be supplemented. The company 
has telephones organically assigned and AN /GRC-9 
radio sets for use in battalion wire and radio nets. 

e. Since one means of communication alone can- 
not be relied upon, the radio net must be paralleled 
by wire nets. If the engineer construction battalion 
is attached for combat to an infantry regiment, the 
regiment lays a wire from its switchboard to the bat- 
talion switchboard. This is paralleled by a wire in 
the artillery net. The battalion lays a wire to each 
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company, and a lateral line to the battalion on the 
right. A lateral line is received from the battalion 
on its left. These arrangements vary between units, 
and are usually covered in SOP. 

Section VI. MOVEMENTS 

226. General 

a. Movements of the engineer construction bat- 
talion are normally administrative. The battalion 
may move by land (motor or rail), water, or air. 
Whether verbal or written, movement orders to the 
battalion or its components specify the method, 
destination, time, and route (if by rail). 

b. The motor movement of the battalion is made 
by grouping various elements since the battalion is 
not fully mobile. Considered as a unit with all its 
components, the battalion is 65 percent mobile. 
When making a motor movement, the battalion 
commander divides the battalion into groups, desig- 
nating a commander for each. Groups are moved 
in echelons successively^ to their designation. 
Echelons of movement are established and a quarter- 
ing party precedes the main body to determine the 
assignment of bivouac areas, start surveys, and cut 
access roads to the site. Equipment and personnel 
not required initially may form the rear echelon. 
Preparation for and conduct of movements are 
greatly facilitated by standing .operating procedures 
(app. II) and by a tentative loading plan made well 
in advance of movement. 

227. Motor Movement 

a. General. Before undertaking a motor move- 
ment, the battalion clears with area traffic control. 
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Unless the route is part of the traffic circulation 
plan established by corps or army G4, a reconnais- 
sance is made of the proposed route. Reconnais- 
sance reports should include road conditions, and 
any items that would affect convoy speed, such as 
the overloading of roads and bridges, and the clear- 
ance of bridges and overpasses. The reconnaissance 
should also indicate any road and bridge repairs or 
reinforcements needed to carry loads. After the 
route reconnaissance is completed, a march graph, 
march tables, and a truck loading plan are drawn. 
See FM 25-10 and FM 101-10. The battalion posts 
signs along the route to identify places, mark the 
route, give traffic regulations, and warn of special 
road conditions. 

h. March Distances. During daylight, the normal 
distance between vehicles in the column is 50 yards. 
On night marches, the normal distance between vehi- 
cles is the distance at which each driver can see the 
vehicle ahead of him. 

c. Rate of March. The rate of march is governed 
by the speed of the slowest vehicle in the column. 
This vehicle should be placed at or near the head 
of the column. During daylight, on good roads, the 
rate is normally 15 miles per hour for columns con- 
taining heavy engineer equipment. For night 
marches without lights, except in bright moonlight, 
the rate is normally 8 miles per hour on good roads. 

d. March Formation. The formation for a march 
is governed by the situation. A company may op- 
erate as a march unit, but the march unit may be of 
platoon size. When the battalion moves as a unit, 
each company, less heavy equipment, comprises a 
serial. Heavy equipment, such as the crane-shovels 
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and 6-ton trucks with semitrailers, is grouped to 
form a separate serial. Maintenance personnel 
march at the tail of each serial and either repair dis- 
abled vehicles or take them in tow. 

e. Road Guides. Road guides are used at all points 
where there may be confusion as to the correct route. 
Arrangements are made to have them picked up by 
the last vehicle in the column. At times, the situa- 
tion may require that road markers be used instead 
of guides, but guides are preferable. 

f. Halts. A scheduled halt is made at a prescribed 
time after the leading element of the column crosses 
the initial point (IP) and every two hours there- 
after (see FM 25-10). All march units halt during 
these periods. Spacing within each serial is re- 
established, but gaps between serials are not closed. 
All drivers perform their “at-halt” maintenance op- 
erations. Halts for refueling are scheduled in ad- 
vance. In connection with this, commanders must 
know the rate of fuel consumption of their units. 

g. Control and Supervision. 

(1) Control of the battalion on the march is at- 
tained through training and discipline. 
Detailed supervision by convoy command- 
ers is necessary to insure that the column is 
formed acording to plan. An officer is de- 
signated to check the column at the IP, the 
prompt arrival of units, and the order of 
march. A pace setter is selected for each 
march unit. A well-marked route also as- 
sists in column control and insures a smooth 
movement. Column control may be effected 
by hand signals, flags, phase lines, radios, 
and control points. 
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(2) March discipline is the responsibility of all 
officers and noncommissioned officers of the 
battalion. Items checked include the con- 
dition of vehicles, distance between march 
units, speed, and general conduct of the 
march units. Necessary corrections are 
made at once. 

(3) Where time and security restrictions, per- 
mit a thorough orientation of all drivers and 
assistant drivers facilitates an orderly, 
effective motor march. This orientation, 
subject to the above restrictions, should be 
information on routes, enemy intelligence, 
times and schedules, purpose of movement, 
and destination. 

h. Night Marches. The battalion is trained to 
conduct night marches under all conditions. Con- 
stant practice offers the most valuable training, and 
this practice is conducted on unfamiliar roads of all 
types. Special attention is given to the planning 
and execution of night marches. Smaller serials are 
easier to control on night marches, and the impor- 
tance of route reconnaissance and the proper use of 
road guides increases. Control of a night march is 
facilitated by decreasing speed and distances, and 
by increasing reconnaissance and security. 

228. Water Movement 

a. General. On long water movements, the bat- 
talion usually moves on transports under Navy con- 
trol. Landing craft, operated by Army or Navy 
personnel, may be used for short shore-to-shore 
movements. Higher headquarters controls all water 
movements, issuing orders that give the date and time, 
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port or place of embarkation, destination and, when 
possible, the type of transportation. When he re- 
ceives movement orders, the battalion commander 
promptly determines whether transportation has 
been assigned, and what type will be provided. The 
request for transportation is usually made by army 
or corps G4. If this has not been done, the unit 
submits a requisition to G4 for transportation. The 
battalion commander takes all necessary steps to 
move his units to the point or place of embarkation. 
If the transportation provided is not enough to move 
the battalion as a unit, he plans the grouping of 
companies and echelons of movement. Movements 
are greatly simplified by an SOP (app. II). 
b. Water Movement Planning. 

(1) The type of craft must be determined as 
early as possible. After this is known, 
detailed plans are prepared. The unit 
groupings are decided upon; officers and 
noncommissioned officers are designated to 
perform the duties required during embar- 
kation and aboard ship. If the battalion 
embarks from an established port, trans- 
portation personnel at the port are con- 
tacted for ship allocations and hold layouts, 
so that a cargo loading plan can be made. 
If the battalion does not embark from a 
port, this information should be secured as 
soon as the vessels arrive. When more than 
one ship or landing craft is assigned, the 
battalion commander appoints an embar- 
kation officer for each vessel. The embarka- 
tion officer works closely with ship person- 
nel to figure out the final detailed plan. He 
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assigns code numbers to each vehicle, piece 
of engineer equipment, and cargo item. 
The embarkation officer, or another desig- 
nated officer, is in charge of loading and 
unloading cargo for each ship in accord- 
ance with the plan. The loading plan also 
determines the order in which cargo is to 
be called to the embarkation point. If any 
priority of cargo is required, this is indi- 
cated in the cargo plan, so that such cargo 
can be discharged first. 

(2) In addition to cargo plans and cargo lists, 
a complete troop roster for each ship is 
prepared, and checked with the ship billet- 
ing officer. When troops are loaded, the 
bunk location of each man is noted by the 
unit billeting officer, for ease of control and 
organization. If more than one ship is used, 
a troop commander is appointed for each 
vessel. He is directly in charge of all 
troops. Upon receiving the assignment, he 
should consult the ship commander to ascer- 
tain ship regulations concerning the con- 
duct of troops in transit, and determine re- 
quirements for boat drills, wearing life 
jackets, training, etc. On large transports, 
personnel selected from tbe troop units may 
be detailed to such ship duties as the follow- 
ing: 

(a) Adjutant, sergeant major, and clerks. 

(i) Mess officer, and mess details. 

(c) Provost officer, and guards. 

(d) Police and sanitation officer. 
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(e) Troop compartment commanders, duty 
officers, and charge of quarters. 

(3) Most transports require full details of per- 
sonnel for 24-hour duty. Troops are re- 
sponsible for the police of all areas of the 
ship occupied by them. On smaller ships, 
these details may be modified, depending 
upon ship regulations, or the desires of the 
troop commander. 

(4) For short moves made on small landing 
craft, cargo loading is the most important 
problem. Personnel rosters are made in 
complete form, and the location of each 
member of the command is noted. The 
problems of ration supply and preparation 
are worked out with the commander of the 
craft, or the unit that provides transporta- 
tion. A very close personal control must be 
exercised over all operations. 

229. Rail Movements 

a. General. 

(1) Rail movements in a theater of operations 
usually are made when there are long dis- 
tances to be covered, and rail transportation 
is available. Rail movements save time, and 
personnel and equipment arrive at the des- 
tination in condition to perform their mis- 
sion. When the battalion moves by rail, a 
troop movement commander is detailed upon 
receipt of the movement order. Requests 
for the transportation needed to move the 
personnel and equipment are submitted to 
the corps or army G4. 
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( 2 ) Personnel and equipment usually are moved 
in separate trains. Each train has a train 
commander or movement transportation of- 
ficer, and equipment trains have a comple- 
ment of train guards. Trains carrying 
personnel have additional officers assigned 
to specific jobs under the direction of the 
troop unit commander. A typical train 
movement organization consists of the fol- 
lowing duty personnel : 

(a) Movement and transportation officer. 

(b) Troops quartermaster. 

(c) Troop mess officer. 

(d) Car leaders. 

(e) Other officers and enlisted men. 

(3) Train operating personnel are permanently 
assigned to trains, and are not under the 
control of the movement commander. The 
movement commander cooperates with them, 
and requests copies of the train regulations. 
He makes sure that control personnel under 
his jurisdiction comply with regulations. 
Any desired changes in route, or stops not 
on the schedule, are made by the movement 
commander only after consultation with 
train personnel. For details of troop move- 
ments by train, see SR 55-705-25. 

b. Messing. The troop quartermaster is respon- 
sible for mess equipment, property, and supplies 
used in the rail movement. Preparation and serv- 
ing of meals are supervised by the troop mess officer. 
Meals may be prepared in a kitchen car or diner, or 
may consist of box lunches or packaged rations. 
Plans adopted for serving food include mess pro- 
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cedures and hours of messing, method of food dis- 
tribution, serving details needed to distribute food, 
and the care of mess gear. The plan also includes 
instructions for the disposal of refuse, and the police 
of cars after meals. Subsistence supplies required 
for the movement are usually procured before de- 
parture, but some provision should be made to secure 
subsistence items en route, should delays occur. 

o. Gar Discipline. 

(1) Before entraining, a car leader is appointed 
for each car. The train commander meets 
with his car leaders to instruct them in their 
duties, which include — 

(a) Appointing car guards and scheduling 
their tour of duty. 

(b) Proper policing of cars. 

(c) Reading and posting train regulations. 

( d ) Control during exercise periods. 

(2) The car leader is responsible for all per- 
sonnel in his car, and controls their actions 
and welfare at all times during movement. 

d. Freight Trains. Freight trains have a train 
commander and guard personnel to accompany the 
shipment, and their relationship to freight train per- 
sonnel is similar to that on passenger trains. When 
not on duty, guard personnel normally ride in the 
caboose or in a separate passenger car. Normally, 
two guards are furnished for each shipment of four 
cars or less, and an extra guard for each additional 
four cars, the total not exceeding eight guards. 

e. Loading Plain,. Before loading equipment on 
the train, a loading plan is made, showing the 
amount of equipment and organizational property 
to be moved, and the location of all equipment on the 
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cars. Loading plans should give due consideration 
to the dimensions of all equipment and its loading, 
to permit adequate clearance along the railroad 
right-of-way. Where railroad routes do not con- 
form to established standards of clearance, the 
Transportation Corps or the railroad authorities 
select an alternate route, or equipment is disassem- 
bled in order to secure required clearances. Load- 
ing plans should include provisions for crating, or 
the proper blocking and securing of equipment. 
Material for this purpose is requisitioned and se- 
cured from the battalion S4 prior to the time of 
loading. 

/. Engineer Work for Movement. If facilities 
for loading heavy equipment are not provided at the 
entraining point, it may be necessary to construct 
loading ramps, so that equipment may be end- 
loaded. Cranes may be spotted on sidings to lift 
heavy loads onto the cars. If cranes or other equip- 
ment are employed, the loading plan provides for 
loading this equipment last, and spotting it on the 
train so that it can be unloaded first at the detraining 
point. If several cranes are available, some may be 
sent ahead to expedite unloading, and the others 
retained to be loaded last. 

230. Air Movements 

a. General. When movement is made by air, the 
preliminary planning is similar to that for a rail 
movement. A troop movement commander is ap- 
pointed, and personnel are grouped into sections, 
each section in charge of a leader. The size of the 
sections depends upon the capacity of the airplanes 
being used. Prior to departure, regulations gov- 
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erning air transportation are made known to all 
troops. The section leader accompanies each sec- 
tion. He sees that order is maintained and that air 
regulations and the instructions of the troop move- 
ment commander are enforced in each airplane. 

b. Loading Instruction s. Before departure, the 
troop movement commander informs the commander 
of troops of the name of the air base, the number of 
airplanes, the time airplanes will be ready to load, 
and other information, such as the number of pas- 
sengers per airplane, and the type and weight of 
baggage that may be carried. Equipment must be 
loaded under the direction of experienced personnel. 

c. Messing. If the flight lasts 5 hours or longer, 
and is made in USAF aircraft, box lunches are pro- 
vided for troops at the point of departure. Messing 
arrangements should be checked, however, and if 
lunches are not provided, plans must include pro- 
visions for feeding the troops. 

231. Transportation Requirements 

The construction battalion is semimobile (par. 
226). To move the battalion by motor, organic 
vehicles must be operated on the shuttle system. If 
the entire battalion is to be moved by motor at one 
time, additional motor transportation must be made 
available to the battalion to supplement the organic 
vehicles. 
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CHAPTER 10 



UNIT STAFF OPERATIONS 



232. General 

The engineer construction group and each engineer 
construction battalion have complete unit staffs in 
their respective headquarters, consisting of staff 
officers and their enlisted assistants. Staff members 
work in close coordination with each other, and assist 
group or battalion commanders in controlling the 
operations of their units. 

233. Staff Functions 

a. The staff assists the commander in his exercise 
of command. This includes furnishing information 
and preparing estimates, recommendations, and 
plans. The staff translates the commander’s de- 
cisions into plans and orders, and then transmits 
these orders to subordinate units. It supervises and 
coordinates the execution of orders, while at the same 
time making a continuous estimate of the situation 
and preparing plans for future operations. 

b. Staff officers transmit orders to subordinate unit 
commanders in the name of the commander. In 
emergencies, a staff officer may issue orders in the 
commander’s name based on known policies of the 
commander. When this is done, he immediately in- 
forms his commander of the action taken. 

c. The group headquarters staff cultivates friendly 
relationships with battalion, company, and attached 
unit commanders. These eomanders are consulted 
frequently to determine their needs, capabilities, and 
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problems, and to determine how the staff can assist 
them. 

d. Staff officers make frequent visits to units to 
learn at first hand matters of concern to the com- 
mander, and to establish mutual confidence between 
the headquarters staff and unit commanders and 
their staffs. Staff officers avoid harassing unit com- 
manders or troops, and recognize and maintain the 
proper command channels and relationships. As the 
first and last step of each visit, staff officers per- 
sonally contact the unit comander. Following each 
staff visit, simple factual reports are submitted to 
the commander. 

e. The staff officer organizes and trains his as- 
sistants to function during his absence. This enables 
him to inspect projects and to visit troops. Another 
staff officer may act for him during his absence. Be- 
fore the staff officer leaves his headquarters, he ac- 
quaints himself with all the job situations so that he 
may make proper and pertinent reports upon his 
return. 

/. Each unit staff officer supervises and coordinates 
those activities which fall within his staff functions. 
The special staff consists of officers trained in the 
employment of specialist groups. They generally 
function as assistants to the commander, and as tech- 
nical advisors to the commander and other staff 
officers. 

234. Coordination Between Staffs 

Teamwork is essential within and between staffs, 
and between the staff and troops. Teamwork is 
gained by coordination between the staff sections, 
and with other staffs and supporting units. The staff 
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achieves coordination by conference and by individ- 
ual personal contact. For example, the battalion 
staff members should frequently contact appropriate 
group staff members, who in turn should maintain 
contact with the higher staff. 

235. Employment 

The commander uses his unit staff to provide him- 
self with information ; to make a continuous study of 
both current and future construction operations and 
the administration of all work; to make reconnais- 
sance, recommendations, and plans for operations; 
and to prepare orders. Unit staff sections exchange 
information and plans within the staff, and assist 
each other in developing new plans. They also assist 
the commander in coordinating the activities of spe- 
cial staffs, and the operations of assigned and at- 
tached units. 

236. Staff Flexibility 

Although the staff is organized into functional sec- 
tions, there is some overlapping of duties. Therefore 
the sections coordinate their work and promptly ex- 
change information. In addition, a unit staff officer 
may be required to assist, or to take over temporarily, 
one or more additional staff sections. For proper 
functioning, each staff officer must be familiar with 
the duties of the other staff officers. 

237. Staff Records and Reports 

Staff records are maintained to make information 
readily available for preparing estimates and plans, 
assembling reports, orienting other officers, and 
maintaining historical records. Records of man- 
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clays and equipment performance provide a ready 
source of unit factors for making up estimates of 
work. They also establish a basis for analyzing defi- 
ciencies, and locating weaknesses in operation which 
require correction. Eecords and reports are based 
upon information gathered from operating in the 
field. So that the staff can function effectively, staff 
records are reduced to the simplest form and the 
smallest number consistent with their purpose. Long 
reports are time-consuming and cumbersome, and 
do not lend themselves to quick analysis. Graphic 
reports are used most frequently, and can be kept 
current with the minimum of work. The detail in 
staff reports varies with the time and personnel avail- 
able, and with the requirements of the commander. 
Principal staff records and reports -are the unit jour- 
nal, engineer maps and overlays, schedules, and the 
work sheets involved in their preparation. 
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CHAPTER 11 

SUPPLY AND MAINTENANCE OPERATIONS 



Section I. SUPPLY OPERATIONS 

238. General 

The supply operations of engineer construction 
units concern all classes of supply. All units of the 
engineer construction group are governed by con- 
siderations contained in this chapter. Any class of 
supplies may be augmented by the use of local re- 
sources secured outside normal supply channels. 

239. Thedter Supply 

The overall supply plan for a theater of operations 
is established by the theater commander, in coordina- 
tion with his chiefs of services. The plan varies with 
the theater, terrain, and weather, with the tactical 
situation, and with the number and type of troops 
served. Because of these variables, supply proce- 
dures in the theater must be flexible, and able to meet 
any situation which may develop. 

240. Communications Zone and Army Commanders 

In accordance with the theater commander’s 
policies, the communications zone and army com- 
manders, through their supply officers for the various 
services, establish supply and maintenance installa- 
tions to serve the troops within their commands. 
Administrative orders, prepared by the G4 sections 
of these commands, direct supply procedures. They 
include such special instructions as the designation 
of depots and supply points. 



235 




241. Form of Requisitions 

Requisitioning procedures may be extremely varied 
and flexible depending upon the tactical situation, 
the items desired, and the policies of the area com- 
mander. A requisition is often a complete, formal 
request for required supplies or equipment written 
on a specified form, but may also be a call against 
credits, or a status of expenditure report. Between 
units within a group, an informal message request 
or an oral request may be sufficient. Some classes of 
supplies are issued on an exchange basis, or upon an 
estimate made by the supplying service, without any 
request from the using units. 

Section II. SUPPLY PROCEDURE 

242. Class I Supplies 

Class I supplies are obtained from distributing 
points established by communications zone and army 
quartermasters. These distributing points are set up 
and maintained throughout the theater in sufficient 
numbers to enable units to obtain class I supplies with 
relatively short hauls. Ration requests contain in- 
formation concerning unit strength, and the types of 
class I supplies desired. 

243. Class II Supplies 

Class II supplies are obtained both in the army 
area and in the communication zone through requisi- 
tion on the local issue section of designated depot or 
army supply point. The army or communication 
zone commander may authorize a direct exchange of 
unserviceable items for like serviceable items. Unit 
requisitions for Class IV normally go through chan- 
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nels to designated army areas or communication 
zone agencies for action. A policy may be estab- 
lished requiring informal copies to be submitted to 
the group S4. 

244. Class III Supplies 

Both in the army area and in the communication 
zone the construction battalions and separate com- 
panies draw their class III supplies directly from 
designated depots or supply points. The army or 
communication zone commander may authorize an 
exchange basis of a full container for an empty one. 
The commanders may also require periodic status 
reports on the consumption of class III supplies. 
Battalions may operate their own breakdown points 
depending on the accessibility of the quartermaster 
class III distributing points. 

245. Class V Supplies 

In a theater of operations, the supply of class V 
materials is under the direction of the theater ord- 
nance officer. The basic loads of ammunition for 
units of the group and their required replenishments, 
together with demolitions for engineer work, are 
drawn from designated class V depots in both the 
communications zone and the army area. 

246. Construction Materials 

After receiving construction materials estimates 
from battalion or group S3’s, the group S4 deter- 
mines to what extent the requirements can be met 
by local resources under procedures prescribed by the 
theater commander and the amount that must be 
obtained from theater depot stocks. He prepares the 
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group requisitions or consolidates the requisitions 
from subordinate units for construction materials, 
and normally forwards them through the next high- 
er headquarters to the army area or communications 
zone depot from which the issue is to be made. 
Whenever possible, construction materials are trans,-. 
ported from the supplying agency to the job site 
without rehandling. Normally, battalions pick up 
construction materials with their organic transpor- 
tation. 

247. Local Resources 

Local and natural resources are fully exploited 
and utilized, with due consideration given to civilian 
needs. Materials may be obtained by purchase, 
requisition, contribution, and confiscation. Proce- 
dures are prescribed by theater commanders in con- 
formity with law, rules of land warfare, and x'egula- 
tions of higher authority. Unauthorized seizure is 
prohibited. Supplies in friendly territory are ob- 
tained by purchase, unless legal authority for re- 
quisitioning has been established. Supplies in 
hostile territory are usually obtained by purchase or 
requisition. Requisitions for local resources are de- 
mands made on the inhabitants where the buyer fixes 
the price and the owner has no option in the transac- 
tion. Under the rules of land warfare, everything 
needed by military forces to carry on the fighting 
may be requisitioned if such requisitions do not re- 
quire the inhabitants to take part in military opera- 
tions against their own country. Requisitioned 
property is paid for in cash, or other suitable reim- 
bursement is made. Better results are obtained if 
payment is made at the time of delivery. If this is 
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not done, receipts are given for later redemption. 
Supply officers and S4's are responsible for keeping 
cost records of materals acquired locally. Control of 
the issue of local resources is managed by battalion 
and group S4’s. 

248. Water Supply Procedures 

In both the communications zone and the army 
area, special water supply units assist in the supply 
of water. Although the type construction group’s 
water supply personnel and equipment make it self- 
sufficient in water supply, it is not normally expected 
to satisfy the water supply requirements of other 
units or of a large number of civilians. 

Section III. MAINTENANCE 

249. General 

Proper maintenance contributes greatly to the 
success of any operation. It makes more equipment 
available for use, decreases the demand for replace- 
ments, and reduces the repair parts problem. Lo- 
gistics are a governing factor in all operations, and 
any step taken to relieve the logistical burden is a 
direct contribution to the success of the operation. 
An engineer construction group contains a large 
number of major items of equipment, and the main- 
tenance problem is one of great magnitude. Con- 
struction equipment requires regular maintenance 
even under the best operating conditions. During 
operations in frigid, tropical, desert, and mountain- 
ous areas, or during adverse weather conditions, 
maintenance problems are greatly magnified. Com- 
manders must assure themselves that proper main- 
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tenance policies are established and rigidly carried 
out. 

250. Maintenance Responsibility 

The unit commander is directly responsible for 
organizational maintenance of his organic equip- 
ment. Partial field maintenance, in addition to 
organizational maintenance, authorized for the bat- 
talion H&S company and the heavy equipment com- 
pany is the responsibility of the commanders of 
these units. The group commander has supervisory 
responsibility for all maintenance activities of the 
construction group and its attached units. 

251. Maintenance Principles 

Maintenance principles applicable to all units in- 
clude the following : 

a. Operators are responsible for daily and weekly 
maintenance of their equipment. Organizational 
maintenance responsibilities are assigned to oper- 
ators, crews, or other personnel for every piece of 
organic equipment. 

b. Firm maintenance programs and schedules must 
be established and maintained by the unit com- 
mander. Subordinate units attached or organic to 
a battalion or a group headquarters plan their pro- 
grams and schedules to conform with the established 
policies of the headquarters. 

c. Repair parts stock levels in all units require 
close supervision. 

d. Active liaison is maintained with the support- 
ing maintenance and repair-parts supply agencies. 

e. Whenever practicable, maintenance on heavy 
equipment should be performed at the job site. 
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Figure 42. Maintenance shop in an existing building. 



f. Maintenance requires the same careful pre- 
planning as any other unit operation. Operational 
schedules must be arranged to allow sufficient time 
for the servicing and maintenance of equipment. 

g. Vehicle and equipment pools and shop areas 
should be selected with great care. Facilities such 
as hardstands and covered shop areas greatly increase 
the effectiveness of maintenance personnel during 
inclement weather (figs. 42 and 43). 

252. Maintenance Capabilities 

Maintenance personnel in the units of the normal 
engineer construction group are capable of perform- 
ing organizational maintenance on all organic equip- 
ment. The repair platoon of the heavy equipment 
company and the H&S company maintenance section 
in the construction battalions are capable of partial 
field maintenance on engineer construction equip- 
ment. Groups usually operate in areas where parts 
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Figure 43. Maintenance shop under canvas. 




depots and field maintenance companies are readily 
accessible. 

253. Maintenance Procedures 

a. General. All equipment operators in group 
units perform operator maintenance on their equip- 
ment. Each unit has maintenance personnel to 
perform additional organizational maintenance on 
its own equipment. Battalions may pool the equip- 
ment and maintenance sections of their organic and 
attached companies and thus obtain the common use 
of maintenance and repair facilities. The repair 
platoon of the heavy equipment company may oper- 
ate separately, or it may be added to battalion main- 
tenance pools. 

b. Maintenance Beyond Group Capabilities. Al- 
though some units within the group can perform 
partial field maintenance, the greater bulk of field 
maintenance is usually performed by engineer or 
ordnance field maintenance companies. Equip- 
ment which requires depot maintenance is repaired 
by depot maintenance companies. Equipment re- 
paired by field maintenance companies is normally 
returned to the units. Equipment that requires such 
extensive work that it must go to a depot main- 
tenance company is usually returned to stock. The 
unit receives a turn-in slip or credit, and a new or 
rebuilt item is issued upon requisition. Engineer 
field maintenance companies determine when a piece 
of equipment requires depot maintenance, and advise 
the commander of the unit requesting maintenance 
of that fact. The equipment is then handled by the 
unit in accordance with theater policies. 
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254. Repair Parts 

The engineer construction group is normally sup- 
plied with repair parts for engineer equipment by 
the engineer field maintenance company. When 
time is limited and parts are urgently needed, sub- 
ordinate group units may requisition directly from 
parts depot companies. Ordnance parts are nor- 
mally requisitioned from appropriate ordnance 
supply units. 
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CHAPTER 12 



ENGINEER PLANNING AND JOB 
MANAGEMENT 



Section I. INTRODUCTION 

255. General 

Good job management is the application of men, 
material, and equipment to a task in a manner that 
accomplishes the job in the quickest and most ef- 
ficient way. The necessity of superior job manage- 
ment in wartime military construction is obvious. In 
military construction operations, results are deter- 
mined by comparing the time required for construc- 
tion with the expenditure of labor, materials, and 
equipment. Delay in military construction may ad- 
versely affect the tactical situation. 

256. Factors in Job Management 

Good job management depends on three factors: 
planning, scheduling, and supervision. Failure to 
plan and schedule a job properly may result in the 
use of too much, too little, or the wrong type of 
equipment and materials as well as the inefficient use 
of personnel. Proper planning and scheduling in- 
sure that the best available equipment, personnel, and 
materials are furnished in proper quantities, at the 
right location, at the correct time. Plans and 
schedules for the use of equipment, materials, and 
personnel must always be based on the fact that a 
high rate of efficiency can be obtained only by close 
and able supervision. 
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Section II. CONSTRUCTION PLANNING 

257. General 

In this section, the term “planning” refers only to 
those initial steps taken prior to scheduling. Plan- 
ning is a methodical arrangement of the various 
means or successive steps believed necessary to attain 
the objective. Military construction planning 
includes — 

a. Analysis of the work directive. 

b. Site selection. 

c. Preparation of plans and specifications. 

d. Estimates of required materials, personnel, and 
equipment. 

e. Methods of acquiring necessary materials, per- 
sonnel, and equipment 

/. Preparation of time schedules for the use of 
material, personnel, and equipment. 

g. A system of supervision throughout all phases 
of the job. 

258. The Work Directive 

A project is usually initiated by a directive or order 
issued by a higher headquarters for a certain struc- 
ture, installation, road, etc. (fig. 44). The work 
directive authorizes the construction unit com- 
mander to use his troops, equipment, and necessary 
materials, for the accomplishment of the job. The 
work directive may give a detailed description of the 
work to be done, the exact or approximate location, 
and the target date of expected completion ; or it may 
give a description consisting of complete layout, 
plans, designs, and specifications. The directive may 
refer to existing standard plans, and any modifica- 
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HEADQUARTERS 1160 ENGINEER 
CONSTRUCTION GROUP 

19 April 1963 

SUBJECT: Job order No. 456 
TO : Commanding Officer, 365th Engineer 

Construction Bn. 

1. It is directed that you accomplish the following 
constructions: Two-way pile-bent bridge and ap- 
proaches to replace existing widened steel treadway 
bridge on Rappahannock R. 

a. Location : Existing widened steel treadway 
bridge— PORT ROYAL SHEET 13591728: 

b. General Description of Work: Two-way pile- 
bent bridge and approaches. Footwalk on one side. 
Traffic on widened steel treadway bridge not to be 
interrupted during construction. 

c. Plans and inclosures : Pile bridge details : Air 
photo of site. Scale 1 : 2200. 

d. Specifications: Class 60 per attached details. 

e. Commencement Date : 21 April 1952. 

/. Target Date : 15 May 1952, 

g. Priority Relative to Other Jobs: First. 

h. Supply: Materials requisitions will be pre- 
pared by Battalion S4; initial materials requisitions 
submitted by Group S4; (strike out sentence not 
applicable) All bridge materials available at Doswell 
Engineer Depot 330510 strategic Map Gettysburg- 
Richmond. Loading and hauling to be performed 
by construction unit. 

IT Remarks and Special Instructions : Use of lights 
for night work authorized. 

2. Final plans and schedules will be forwarded to 
this Hq. 

BY ORDER OF : Colonel Adrian Z. Smith 
G. I. HECKLE 

Figure kk- Work directive. 
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tion required to meet the site conditions. It may 
direct the unit to prepare the necessary plans to be 
forwarded for approval by a higher headquarters. 

259. Site Selection 

Site selection is a preliminary step in construction 
planning, and may proceed or follow the issuance of 
the work directive. Part of the directive may require 
that a study be conducted of possible construction 
sites, and that a recommendation be made of the site 
best suited for the construction. The engineers se- 
lecting the site should prepare a check list before- 
hand to make certain all requirements are met. 
When selecting the site, he should be accompanied if 
at all possible, by the commander of the unit which 
will use the completed installation. The following 
items should be considered : 

a. Adequate area. 

b. Transportation facilities. 

c. Terrain. 

d. Soil. 

e. Protective concealment. 

/. Water supply. 

g. Availability of local building resources. 

h. Sewage disposal. 

i. Electrical power. 

j. Proximity of other military installations. 

k. Expansion. 

l. Existing facilities available. 

260. Major Construction Factors 

Detailed plans are more difficult to prepare than 
overall general plans. Caution should be exercised 
toward the elimination of excessive detailing. Major 
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factors should be first considered, and major prob- 
lems approached from every angle in order to obtain 
the best possible solution. In many instances a 
major factor will be the availability of construction 
materials, design and planning being strongly in- 
fluenced by this one factor. After the overall gen- 
eral plan has been determined, detailed planning can 
proceed. The job is broken down into its component 
parts and each part is planned in detail so that it fits 
into the overall scheme. 

Section III. SCHEDULING 

261. General 

It is impossible to draw a line of demarcation be- 
tween job analysis and scheduling. Estimating is 
usually considered a part of job analysis in so far as 
the preliminary factors for an estimate are con- 
cerned, but estimating is also very closely related to 
scheduling. The amount of materials required must 
be known before a job can be either properly ana- 
lyzed or scheduled. There are three steps in the 
planning and scheduling phase: job analysis, job 
estimating, and job scheduling. Job analysis 
and job estimating are concerned with the prepa- 
ration of — 

a. Quantity surveys of work items and materials 
(TM 5-250) based on designs and field surveys 
(fig. 45). 

b. The work estimate sheet (TM 5-250) listing all 
work items, aids, and field tests requiring equipment 
and labor; the dates of completion, quantities, and 
output of each piece of equipment, and the man- 
power required to accomplish the task (fig. 46). 
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Work Sheet for Work Items and Materials Quantities 
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c. Equipment schedules (TM 5-250) which list 
each piece of equipment, the task it is to perform, and 
the period it will be working (fig. 47) . 

d. Labor requirements (TM 5-250) scheduling 
work items and the number of man-days required for 
each task. For larger jobs, this may be expanded to 
show the required men per task per day, week, or 
month (fig. 48). 

e. Materials schedules (TM 5-250) which list all 
materials by type, total quantity of each, and amount 
required each day (fig. 49). 
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WORK ESTIVATE SHEET 
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Figure 46 . Work estimate sheet. 





Figure 47. Equipment-requirement chart. 












LABOR CHART 



PROJECT NO. L 

CHART NO. 4 

DATE <36 SgPT. 1953 




Figure 48. Labor chart. 



262. Construction Schedules 

Construction schedules are detailed time plans 
which coordinate all construction operations for a 
given job. They are formulations of the final plan 
to be followed in completing an assignment. They 
indicate the estimated starting and finishing dates 
for subtasks of work items, as well as the times when 
labor, equipment, and materials are to be made avail- 
able for each work item. They are control charts 
for assigning manpower and equipment and for as- 
sembling materials during construction. Work 
orders issued to subordinate units are based upon 
them. By scheduling a project in its entirety before 
or shortly after work is started, a commander can 
assure himself that all phases of the work have been 
carefully considered. In the preparation of work 
estimates, the approximate time required for each 
work item is determined. All work items are as- 
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MATERIALS CHART 
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Figure Ifi. Materials chart. 



sembled on the schedule, and by consideration of 
available resources, character of work, and antici- 
pated difficulties, the total time estimate for the 
entire project is obtained. The assignment of equip- 
ment and labor made on the work estimate sheets 
is summarized on the construction operations sched- 
ule. This chart indicates all tasks with their start- 
ing and estimated completion dates, and provides a 
direct visual guide of all time schedules and a break- 
down of tasks on any project. A typical schedule 
is indicated in figure 50. 

Section IV. SUPERVISION 

263. General 

It is essential that staff officers check the progress 
and efficiency of the work by frequent general in- 
spections, and by review and analysis of operational 
reports. Staff supervision includes the observation 
and supervision of subordinate unit headquarters, 
and of the officers and men executing all phases of 
operations. It also includes technical supervision 
of the training of officers and men to insure that they 
are instructed in the fundamentals of basic military 
construction, and that they are qualified to lay out, 
supervise, and execute construction work. 

264. Progress Reports 

a. Progress reports measure the work which has 
been accomplished on a project. Examination of 
these progress reports has a three-fold purpose — 
(1) To determine whether or not the work is 
being performed at the estimated rate. 
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CONSTRUCTION OPERATIONS SCHEDULE 
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Figure 50. Construction operations schedule. 











(2) To analyze equipment performance for 
possible improvement. 

(3) To establish a basis for estimating future 
projects. 

b. The following are valuable records in a mili- 
tary construction project: 

(1) Progress charts or graphs. 

(2) Work output records. 

(3) Equipment records. 

265. Personal Inspections 

a. Personal inspections should be planned with a 
definite mission. The inspection must answer at 
least two basic questions — 

(1) Are approved plans and specifications 
being followed ? 

(2) Are equipment and labor being used most 
efficiently? 

b. Check lists are used wherever possible to make 
certain that inspections are thorough and that time 
is not wasted on unimportant details. 

c. Construction operations schedules should be 
inspected to determine if the project has been broken 
down into its important calendar-scheduled sub- 
features, and to determine if the actual progress at- 
tained is indicated on the progress schedules as the 
work proceeds. The preparation and maintenance 
of progress schedules insures the adequate distribu- 
tion of men and materials to the various phases of 
work, and provides a means of determining when 
critical construction materials are required. It is 
obvious that requirements must be foreseen and 
planned for well in advance if construction is not 
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to be delayed because of the lack or shortage of labor 
and materials. 

d. A check should be made to determine if con- 
struction methods and equipment maintenance are 
contributing to the maximum efficiency and speed of 
construction. In some instances unbalanced situa- 
tions may be found, such as a deficiency in excavat- 
ing capacity and a surplus in handling capacity in 
one area, and the reverse of these conditions in 
another. 

e. A check should be made to determine whether or 
not construction requirements of the project and con- 
struction capabilities of the unit are in balance. 
Consideration should also be given to what, if any, 
additional equipment is needed by the constructing 
unit in order to increase its output and avoid 
bottlenecks. 

f. A comparison should be made between the work 
output records of the various working parties, with 
a view to increasing the output of the less efficient 
groups. Inspection personnel should determine if 
the officers and men have been properly trained in 
their work, and if they know of and have access to ap- 
propriate training and technical references concern- 
ing the construction work in which they are engaged. 

g. A . check should be made when appropriate to 
determine if personnel are assigned to jobs for which 
they are mentally and physically well adapted, and 
in which they have the interest necessary for pro- 
longed work efficiency. 
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PART FOUR 



TRAINING 
Chapter 13 

CONDUCT OF TRAINING 

Section I. GENERAL 

266. General 

This chapter covers the individual and unit train- 
ing applicable to all engineer construction compan- 
ies, battalions, and groups. It outlines training 
program management, and the essential phases of 
training. 

267. Responsibility 

a. The unit commander in each echelon of com- 
mand is responsible for the planning, execution, 
progress, supervision, and successful completion of 
the training of his unit. The coordination of the 
training program is a duty of S3; the actual con- 
duct and performance of training are duties of the 
unit commanders and section leaders. Army Train- 
ing Programs ( ATP’s) , prepared by the Department 
of the Army, are followed as a general guide for 
training conducted by the major commands. /"These 
programs prescribe the training to be conducted, and 
the minimum time to be spent on each subject during 
each phase of training..; Specifically, the unit S3 is 
charged with — 

(1) Preparing training directives, master 
schedules, and orders. 
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(2) Selecting and allocating training sites and 
firing ranges. 

(3) Organizing unit specialist schools. 

(4) Supervising the conduct of on-the-job 
training by the various sections. 

(5) Inspecting to determine that all training is 
properly conducted and in accordance with 
the prescribed program. 

b. The state of training of a unit is the direct 
responsibility of the unit commander. He may dele- 
gate the performance of training, but not the respon- 
sibility. 

c. The unit commander is responsible for insuring 
that every soldier receives enough general engineer 
and technical training to qualify him in his military 
occupational specialty, and that each specialty listed 
in the T/O & E is filled by a technically qualified 
person. 

268. References 

Fundamental training doctrines and principles of 
training are presented in FM 21-5, and TF 7-295. 
Detailed instructions for engineer training are given 
in the FM’s, TM’s and ATP’s of the 5-series. 
Special training instructions are published in train- 
ing circulars and periodic training directives. 
Training films, film strips, and other visual training 
aids are listed in SR 110-1-1 and FM 21-8. Train- 
ing publications are listed in SR 310-20-3 and 
SR 310-20-4. 

269. Instructions 

a, Qualified instructors are secured by proper 
selection and classification, and by adequate training. 
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Officers, enlisted cadre, and selected enlisted men 
with appropriate civilian or military experience, 
form the nucleus of instructors for a newly activated 
unit. Satisfactory completion of a brief course in 
instructional methods will insure that all prospec- 
tive instructors gain a fundamental understanding 
of Army teaching procedures, and will help stand- 
ardize teaching methods for training. Time spent 
in training instructors is repaid many times by the 
'increased efficiency of the training program. 

b. The success of an army in the theater of oper- 
ations depends largely on the quality of instruction 
given to individuals and units in training areas. 

270. Training Equipment 

Newly activated engineer units normally are fur- 
nished enough equipment to permit effective train- 
ing. If equipment is inadequate, every effort must 
be made to correct the deficiency through proper 
supply channels. However, a resourceful and ener- 
getic,unit commander does not delay training pend- 
ing the issue of equipment. He improvises, substi- 
tutes, builds, and borrows equipment, and rearranges 
his training schedule so that maximum use is made 
of the equipment available. 

271. Training Time 

Unit training programs are based on a 48-hour 
training week. More time is utilized when necessary, 
especially in marches and field exercises. Open time 
available in ATP’s should be used by small units to 
compensate for interrup tions, f or additional instruc- 
tion in subjects ( madequa ntely)earned, for refresher 
training, and for orientation lectures. 
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272. Training Areas 

Ideal training areas 'for engineer troops approxi- 
mate the terrain and climatic conditions of probable 
theaters of operations. Large areas are required so 
that safety precautions can be observed during train- 
ing in demolitions and the use of explosives. The 
terrain should vary from flat to rolling or mountain- 
ous; contain a diversity of roads and bridges; have 
streams of different velocities, widths, and banks; 
possess both muddy and dry soil conditions ; and in- 
clude sand, clay, loam, and rock soils. It should also 
contain many kinds and sizes of timber, and gullies 
of various depths and widths. However, the train- 
ing of engineer troops can be carried out in almost 
any locality. Ideal conditions are desirable but not 
essential in training engineer units. 

273. Supervision of Training 

a. Good training management and administration 
insure efficient training. An instructional program 
may be well planned, and have adequate facilities 
and training equipment, but unless it is well super- 
vised, instruction will not be effective. 

b. Training is supervised to make the best use of 
the time and facilities available. Commanders must 
realize that no training program is ideal ; each train- 
ing situation presents different problems and diffi- 
culties. Actual successful performance by the man 
or unit being trained is the only true test of a train- 
ing program. 

c. Assisted by their staffs, battalion and group 
commanders inspect training daily, correcting errors 
and making sure that training meets the required 
standards. Inspectors do not interfere with an in- 
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structor unless it is absolutely necessary to correct a 
serious error. Interrupting an instructor to revise 
his statements, or to criticize his presentation, de- 
stroys his initiative, and causes the student to lose 
confidence in him. Daily inspections are informal, 
and do not interfere with training. Inspecting offi- 
cers must be just, impartial, and constructive. 

Section II. TRAINING PHASES 

274. General 

The training program of a newly activated en- 
gineer construction unit is divided into cycles of 
varying length. The number of phases within each 
cycle depends upon the program under which the 
unit is training. Programs outlining the training of 
principal units of the engineer construction group 
are as follows : 

a. Engineer construction battalion, ATP 5-312. 

b. Headquarters and headquarters company en- 
gineer construction group, ATP 5—235. 

c. Engineer heavy equipment company, ATP 
5-205. 

d. Engineer dump truck company, ATP 5-200. 

275. Cadre Training 

a. General. Prior to the start of individual train- 
ing, a period is allotted to testing, training, and 
organizing the cadre. 

b. Purpose. The purpose of this training period 
is to test the proficiency of the cadre and make neces- 
sary corrections ; review the employment, duties, and 
T/O & E of the unit, refresh the cadre in basic mili- 
tary and engineering subjects; review training 
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methods and management; determine post facilities 
for training aids and areas; and conduct organiza- 
tional and administrative duties. 

276. Basic Combat Training 

a, . General. Filler personnel from reception 
centers assigned to units undergo basic individual 
training applicable to the Army as a whole in ac- 
cordance with ATP 21-114. The basic military 
subjects presented during this phase of individual 
training are common to all privates, regardless of 
arm or service. This training is normally given at 
replacement centers, but changes in mobilization 
plans or in the time element may preclude replace- 
ment center training. Therefore, unit commanders 
must be prepared to give basic combat training to 
newly assigned men who join the organization di- 
rectly from reception centers. 

b, Purpose. The purpose of basic combat train- 
ing is to indoctrinate the new soldier in fundamental 
military knowledge. It conditions him mentally, 
physically, and morally ; develops elementary appli- 
catory skills designed to prepare him for advanced 
individual training; prepares him to care for him- 
self and his equipment, and to take his place as a 
member of the military team. 

c, Subjects Covered. The subjects covered dur- 
ing basic combat training are shown in ATP 21-114. 
Included are such subjects as character guidance, 
military courtesy, military justice, dismounted drill, 
interior guard duty, care of clothing and equipment, 
first aid, individual weapons qualification, tech- 
niques of fire and combat, mines and booby traps, 
military sanitation, personal hygiene, map reading, 
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protection against biological, radiological and chem- 
ical warfare (SR 350-80-1), safeguarding military 
information, supply economy, and physical training. 

277. Advanced Individual Training 

a. General. The advanced phase of individual 
training is devoted to basic engineer subjects and 
MOS training. The program is set forth in ap- 
plicable ATP’s. 

b. Purpose. The purpose of advanced individual 
training is to prepare the basically trained soldier 
to function individually or as a member of an engi- 
neer squad, section, or platoon. Training consists 
of — 

( 1 ) Training in individual skills of the engineer 
soldier. 

(2) Nomenclature and familiarization with en- 
gineer tasks, tools, equipment, and materials. 

(3) Complete MOS training in unit schools for 
specialists in the basic work unit (squad, 
section, or platoon). 

(4) MOS training in unit schools and perform- 
ance of administrative and organizational 
duties by all specialists other than those 
included in (3) above. 

278. Unit Training 

Unit training, as prescribed in applicable ATP’s, 
includes — 

a. Common training for all personnel in the bat- 
talion, including headquarters and administrative 
specialists, in physical conditioning, marches and 
bivouacs, and general military subjects. 

b. Basic unit training designed to weld individuals 
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Figure 51. A class training in rigging. 
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into squads, sections, and platoons in the perform- 
ance of combat and noncombat tasks requiring hand 
labor, drill-type organization, equipment, and field 
expedients. Unit and branch school MOS training 
for other specialists of the unit is continued concur- 
rently with the training of the basic work unit. 

c. Advanced unit training in company, battalion, 
and group tasks, or in tasks of the squad and platoon, 
using heavy equipment and operators from company 
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Cross Ssction Or Two Iahi Military Road 




Figure 52 . A class in military road, construction. 





Figure 53. A class in fixed bridge construction. 



headquarters, or headquarters and service company. 

d. Continuation of MOS unit schools, and the per- 
formance of administrative and operational duties 
by headquarters specialists. 

279. Replacement Training 

After unit training is completed, replacements who 
have not had advanced individual training must be 
qualified in general engineering subjects. If possible, 
these replacements are given the complete engineer 
advanced individual training course, as conducted in 
an ERTC. 

280. Specialist Training 

a. The unit commander must select men to fill each 
vacant MOS in the table of organization which will 
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not be occupied by phased-in fillers due from a re- 
placement training center. Technical training to 
qualify a soldier in his MOS is usually provided 
during the advanced individual training phase by 
unit and branch schools and on-the-job training. 
Schools may be set up at company, battalion, or 
higher level. Most specialists make better progress 
in schools if they have had some prior on-the-job 
training. Training programs at unit specialist 
schools follow, as closely as practicable, the courses 
given in the same speciality at the service schools. 
On request, service schools will furnish their pro- 
grams of instruction (POI), which can be used as a 
guide. The unit commander modifies these programs 
to fit his ATP, eliminating nonspecialist subjects. 
The ATP lists the trainees who are to be either fully 
or partially trained by the unit. 

b. If it does not interfere with their primary mis- 
sions, trainees learn the other jobs in their section, 
after they have learned their own specialties and can 
function as a team. 

281. Integrated Training 

a. To make training more realistic, subjects are not 
grouped into arbitrary training phases. Instead, 
they are integrated with each other, so that trainees 
understand how each new fact and skill they learn 
contributes to the accomplishment of the team mis- 
sion. To some degree, this requires concurrent 
presentation of basic combat, advanced individual, 
specialist, and unit training. If this is done in logical 
order, greater teamwork will be achieved, and train- 
ing will secure the maximum military effectiveness 
for the time expended. Reviews of basic and tech- 




nical subjects are held regularly. In technical exer- 
cises, tactical requirements are also included, such as 
providing security for a bridge construction project, 
and protecting working parties from both ground 
and air attack. 

b. During all phases of training, and particularly 
during unit training and field exercises, initiative and 
a sense of responsibility must be developed in officers, 
noncommissioned officers, and others who display 
potential leadership ability. Each commander must 
include leadership exercises in all training phases 
especially during periods of tactical and technical 
training. Command is decentralized, and subordi- 
nate commanders are interfered with as little as pos- 
sible consistent with coordinated effort. Every 
member of the command must be trained to make 
decisions and act quickly when a situation calls for 
action and specific orders are not available. 

282. Review of Training 

Check-ups on the progress attained in the progres- 
sive phases of training are held regularly. “Com- 
mander’s Time” is provided in ATP’s for refresher 
training, and to introduce essential features not in- 
cluded elsewhere. Training must emphasize tactical 
requirements ; technical details should never obscure 
each soldier’s understanding of the engineer combat 
mission and the part he plays in accomplishing that 
mission. All unit commanders will frequently con- 
duct tests, inspections, and reviews of training to 
discover and correct any weaknesses in training. 
These check-ups also enable the commander, whether 
of the section or of the entire group, to emphasize 
repeatedly to members of his unit those essential ele- 
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merits of training that are most important to their 
mission. 

283. Orientation 

Soldiers perform more efficiently when they realize 
the value of what they are doing. It is the duty of 
every commander to disseminate all pertinent in- 
formation throughout his command. Good troop 
orientation involves informing each individual of 
major conditions, situations, or crises which may af- 
fect his mission or the accomplishment of his task. 
A properly oriented soldier knows and understands 
the importance of his assignment. He appreciates 
how his performance of duty affects the overall plan 
and objective. He realizes that he may be required 
at any time to make a personal sacrifice for the ul- 
timate good of his cause. Orientation begins when 
the soldier puts on the uniform, and continues 
throughout his service. 

284. Leadership Training 

a. General. Military leadership is the art of 
influencing and directing men to an assigned goal 
in such a way as to obtain their obedience, confidence, 
respect, and loyal cooperation. Successful leader- 
ship depends upon personal traits, and upon the 
application of recognized techniques. These traits 
can be developed, and the techniques can be learned. 
One of the primary objectives of all training is to 
develop good leaders. 

b. Leader Development. The first step in train- 
ing a man to be a soldier is to integrate him into a 
group. The next is to set a high standard of mili- 
tary conduct and performance of duty for the group, 
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without destroying the initiative of the men who 
belong to it. The individual soldier is still the de- 
cisive factor in modern war. On the battlefield, 
troops and weapons are wdely dispersed, and con- 
trol becomes increasingly difficult. Consequently, 
every soldier must be trained to exploit a situation 
with energy and boldness. These traits must be 
developed not only in officers and noncommissioned 
officers, but also in every other member of the unit. 
Every component must have several qualified leaders 
who can assume control in emergencies. 
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APPENDIX I 



REFERENCES 

1. Publication Indexes 

The following indexes should be consulted for the 
latest changes or revisions in publications cited as 
references, and for new publications covering sub- 
jects discussed in this manual : 

SR 110-1-1 Index of Army Motion Pic- 
tures, Television Record- 
ings, and Film strips. 

SR 310-20-3 Index of Training Publica- 
tions. 

SR 310-20-4 Index of Technical Manuals, 
Technical Regulations, 
Technical Bulletins, Supply 
Bulletins, Lubrication Or- 
ders, and Modification Work 
Orders. 

SR 310-20-5 Index of Administrative Pub- 
lications. 

SR 310-20-6 Index of Blank Forms. 

SR 310-20-9 Index of Army Personnel 
Tests. 

2. Special Regulation* 

SR 55-705-25 Troop Movement Com- 
mander’s Guide. 

SR 55-720-1 Preparation for Oversea 
Mov e m e n t of Units 
(POM). 
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SR 320-5-1 Dictionary of United States 

Army Terms. 

SR 320-50-1 Authorized Abbreviations. 

3. Army Regulations 

AR 4 0 — 205 Milita.rv TTvcrip/np and ftamita. 




J 

tation. 


AR 380-5 


Safeguarding Military Infor- 
mation. 


AR 700-105 


Motor Vehicles. 


AR 750-5 


Maintenance, Responsibility 
and Shop Operation. 


4. Field Manuals 


FM 5-5 


Engineer Troop Units. 


FM 5-6 


Operations of Engineer Troop 
Units. 


FM 5-15 


Field Fortifications. 


FM 5-20 


Camouflage, Basic Principles. 


FM 5-25 


Explosives and Demolitions. 


FM 5-32 


Land Mine Warfare. 


FM 5-34 


Engineer Field Data. 


FM 5-35 


Engineers’ Reference and Lo- 
gistical Data. 


FM 21-5 


Military Training. 


FM 21-8 


Military Training Aids. 


FM 21-10 


Military Sanitation. 


FM 21-11 


First Aid for Soldiers. 


FM 21-30 


Military Symbols. 


FM 21-105 

FM 9^—10 


Engineer Soldier’s Handbook. 


X’ Irl — IV 


Motor Transportation, Oper— 
erations. 


FM 31-25 


Desert Operations. 


FM 31-70 


Basic Arctic Manual. 
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FM 31-71 
FM 31-72 
FM 70-10 
FM 72-20 
FM 100-5 



Operations in the Arctic. 
Administration in the Arctic. 
Mountain Operations. 

Jungle Warfare. 

Field Service Regulations — Op- 



erations. 

FM 100-10 Field Service Regulations — Ad- 
ministration. 

FM 101-5 Staff Officers’ Field Manual, 

Staff Organization and Pro- 
cedure. 

FM 101-10 Staff Officers’ Field Manual, 
Organization, Technical, and 
Logistical Data. 

5. Technical Manuals 



TM 5-220 


Passage of Obstacles Other 




Than Minefields. 


TM 5-225 


Rigging and Engineer 




Hand Tools. 


TM 5-226 


Carpentry. 


TM 5-235 


Special Surveys. 


TM 5-236 


Surveying Tables. 


TM 5-252 


Use of Road and Airdrome 




Construction Equipment. 


TM 5-253 


Bituminous Construction 




Handbook. 


TM 5-260K 


Bridge Model Training 




Aid Kit, Timber Trestle. 


TM 5-272 


Widened Steel Treadway 




Bridge. 


TM 5-274 


Portable Steel Highway 




Bridges H-10 and H-20. 
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TM 5-277 



TM 5-277 
TM 5-279 
TM 5-280 


Panel Bridge, Bailey Type, 
M2 

Suspension Bridges for 
Mountain Warfare. 
Construction in the Theater 




of Operations. 


TM 5-283 


Utilities. 


TM 5-285 


Semipermanent Highway 
Steel Bridges, 30-, 60-, 
and 90-ft. Spans. 


TM 5-286 


Semipermanent Highway 
and Railway Trestle 
Bridges. 


TM 5-295 


Military Water Supply and 
Purification. 


TM 5-296 


Ground-water supply for 
Military Operations. 


TM 5-297 


Well Drilling. 


TM 5-310 


Military Protective Con- 
struction. 


TM 5-350 


Military Pipeline Systems. 


TM 5-371 


I-Beam Railway Bridge. 


TM 5-373 


Through Truss Railroad 
Bridges. 


TM 5-374 


Light Standard and Stand- 
ard Unit Steel Trestles. 


TM 5-505 


Maintenance of Engineer 
Equipment. 


TM 5-560 


Arctic Construction. 


TM 5-744 


Structural Steelwork. 


T/O&E 5-3 12 A 


Headquarters and Head- 
quarters Company, Engi- 
neer Construction Group. 
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T/O&E 5-315A Engineer Construction Bat- 
talion. 

T/O&E 5-31 6 A Headquarters and Head- 
quarters and Service 
Company, Engineer Con- 
struction Battalion. 

T/O&E 5-317A Engineer Construction 
Company. 

T/O&E 5-324A Engineer Dump Truck 
Company. 

T/O&E 5-328 A Engineer Heavy Equip- 
ment Company. 
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APPENDIX II 



RECOMMENDED OUTLINE FOR UNIT SOP 
(To be used as a check list) 

HEADQUARTERS 

th ENGINEER CONSTRUCTION 

BATTALION 

APO _ U. S. ARMY 

Date: 

STANDING OPERATING PROCEDURE 
TABLE OF CONTENTS 
(List paragraph numbers and titles) 

Section I. GENERAL 

1. Application 

(To operations, relation to prior SOP’s, lower 
units to conform.) 

2. Purpose 

3. References 

(AR’s, SR’s, FM’s, TM’s.) 

4. Responsibility for SOP 

(Preparation, changes, and revisions.) 

5. Effective Date 
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Section II. COMMAND, STAFF AND LIAISON 



6. Organization 

a. Normal. 

b. Special internal attachments and organization. 

c. Normal and special, external attachment for 
specific projects. 

7. Command Posts 

a. Normal location (in relation to next higher 
headquarters). 

b. Reporting change of location (coordinates and 
time) . 

8. Staff Duties 

a. Special or additional duties to those in FM’s 
101-5 and 5-162. 

b. Duties of such other important special staff 
officers as the commander desires to prescribe (para- 
graph for each). 

9. Liaison 

(FM 101-5.) 

a. Appointment of and duties of liaison officers. 

b. Responsibilities for liaison (with next higher, 
lower, and adjacent units). 

Section III. ADMINISTRATION 

10. General 

(Channels) (TM 12-255). 

11. Reports 

a. Routine. 

b. Special. 
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c. Information concerning submission of reports. 

(1) Title and reports control symbol. 

(2) Form for report. 

(3) Date due. 

(4) Number of copies. 

(5) Negative report required or permissible. 

12. Promotions 

(Policies.) 

a. Officer (AH’s 135-155, 135-156, and 605-12). 

b. Enlisted (SB 140-157-1). 

13. Courts-Martial 

(MCM, US 1951) 

a. Local jurisdiction. 

b. Procedure for submitting cases. 

14. Mail 

(AR 340-15, SR’s 340-101, 65-160-5) 

a. Handling of official mail. 

b. Handling of personal mail. 

15. Leaves and Passes 

(AR 600-115) 

a. Policy of command (frequency, conduct, VD 
policies, etc.). 

b. Authority to grant. 

16. Journals and History 

(SR 525—15-1) 

a. Responsibility for unit journal and history. 

b. Maintenance of staff section journals. 

17. Distribution of Military Publications 

(AR 310-90, SR 310-90-1) 
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18. Awards and Decorations 

(AR’s 220-315, 600-45, SR 600-45-1) 

a. Channels. 

b. Forms. 

c. Presentations. 

19. Orders 

(FM 101-5) 

a. Work or combat orders. 

b. Administrative orders. 

c. Memoranda of verbal orders to S3. 

20. Billets of Bivouacs 

a. Billeting policies (occupation and vacating). 

b. Billeting party (organization and duties). 

Section IV. MOVEMENT 

21. General 

(reference SOP of higher headquarters) 

22. Motor Movement 

(FM 25-10) 

a. Preparation of vehicles. 

b. Motor marches. 

(1) Strip maps. 

(2) Route reconnaissance. 

(3) Messing and refueling. 

(4) Night Marches. 

(5) Make up of march units and serials. 

(6) Distances to be maintained. 

(7) Speeds and rate of march. 

(8) Posting of traffic guards during halts. 

c. Movement by infiltration. 

d. Maintenance on marches and movements. 
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23. Vehicle and Equipment Regulations 

a. Motor pool (AR 700-105). 

( 1 ) Dispatch. 

(2) Service. 

(3) Maintenance. 

b. Regulations for administrative vehicles. 

24. Rail Movements 

(AR’s 55-130, 55-135, 55-145) 

a. Action by SI. 

( 1 ) Movement policy. 

(2) Troop lists. 

( 3 ) Designation of movement control personnel. 

b. Action by intelligence personnel. 

(1) Railroad reconnaissance report. 

(2) Security. 

c. Action by S3. 

(1) Determination of rolling-stock require- 
ments. 

(2) Coordinate loading plans. 

(3) Prepare loading schedule and designate 
areas. 

d. Action by S4. 

(1) Initiate transportation requests. 

(2) Troop and guard mess. 

(3) Procurement of blocking and dunnage. 

(4) Prepare shipping documents. 

25. Air Movement 

(FM’s 100-20, 57-30) 

a. Action by SI (same as par. 24a). 

b. Action by intelligence personnel. Security 
(guards, censorship, etc.). 
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c. Action by S3. 

(1) Determine type of aircraft required. 

(2) Coordinate loading plans. 

(3) Prepare loading schedule and designate 
loading areas. 

(4) Instruct all personnel in air transport- 
ability technique. 

d. Action by S4. 

(1) Initiate transportation requests. 

(2) Assure availability of tie-down devices or 
material. 

(3) Furnish weights of equipment for loading 
computation. 

(4) Arrange for any necessary Air Force sup- 
plies. 

(5) Prepare shipping documents. 

26. Water Movement 

(AR’s 55-305, 55-390, SR 55-720-1) 

■a. Action by SI (same as par. 24a.). 

6. Action by intelligence personnal (same as 
par. 256) . 

c. Action by S3. 

(1) Determine shipping required or available. 

(2) Coordinate loading plans. 

(3) Prepare loading schedule and designate 
loading areas. 

d. Action by S4. 

(1) Initiate transportation requests. 

(2) Provide for troop mess (rations, etc.). 

(3) Prepare shipping documents. 

27. Foot Marches 

(FM’s 7-10, 7-20, 7-40) 
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Section V. SECURITY 



28. General 

(Policy and responsibilities) (FM 26-5) 

29. Security During Movement 

a. Air guards. 

b. Manning of weapons. 

c. Camouflage during halts. 

d. Air. 

(1) Guerilla. 

(2) Chemical, biological, and radiological. 

30. Security in Bivouac 

(FM’s 5-20C, 7-10, 31-20) 

a. Camouflage. 

b. Mines and booby traps. 

c. Placement of weapons for : 

(1) Air attack. 

(2) Mechanized attack. 

(3) Troops and guerillas. 

d. Security plans. 

e. Joint security. 

/. Sentry posts and outposts. 

31. Security of Working Parties 

a. Responsibility. 

b. Camouflage of equipment. 

c. Combat readiness. 

32. Security Warning Signals 

a. Air attack. 

b. Airborne attack. 

c. Guerilla attack. 

d. Chemical, biological, and radiological attack. 
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33. Fire Safety and Firefighting 

(SR 420-510-10) 

a. Plan (general). 

b. Fire personnel and duties. 

c. Safety rules (motor pools, kitchens, etc.). 

34. Alert Plans 

a. Unit plans. 

b. Alert roster. 

c. Armament and equipment. 

d. Phase system for alert warnings. 

Section VI. COMMUNICATIONS 

35. Types Used 

36. Communication Between Units 

(SR 105-20-3 and TM 24-210) 

a. Telephone. 

b. Teletypewriter. 

c. Radio. 

d. Responsibility for installation. 

37. Communication Procedures 

a. Telephone procedures. 

b. Radio procedures. 

c. Security. 

d: Citation of SOI and SSI of higher headquar- 
ters. 

38. Maintenance Responsibilities of 

Communications Officer 
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Section VII. RECONNAISSANCE, INTELLIGENCE, 
AND COUNTERINTELLIGENCE 



39. Reconnaissance 

a. Reconnaissance a continuing function. 

b. Essential elements of engineer information. 

40. Engineer Intelligence 

a. Evaluation. 

b. Preparation of reports. 

c. Dissemination. 

41. Counterintelligence 

a. Mail censorship. 

b. Blackout discipline. 

c. Signs and countersigns. 

d. Destruction of classified material. 

e. Civilian control. 

/. Secrecy discipline. 

g. Information to press representatives. 

Section VIII. SUPPLY 

42. Class I 

a. Rations pick-up. 

b. Daily rations return and ration cycle. 

c. Reserve rations carried. 

(1) By unit. 

(2) By individual. 

d. Responsibility for attached units. 

43. Water 

a. Authorized sources (who supplies it and to 
whom). 

b. Purification by expedient methods. 

c. Water economy. 
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44. Class II and IV 

a. Requisition procedures and days for various 
services. 

b. Pick-up procedure. 
g. Salvage procedure. 

45. Class III 

a. Method of supply. 

b. Fuel sources. 

46. Class V 

a. Method of requisitioning. 

b. Forms used and certificates required. 

c. Basic load. 

d. Salvage. 

47. Maintenance of Vehicles and Equipment 

(TM’s 38-660, 9-2810, 5-505) 

a. Echelons of maintenance. 

b. Relationship of unit maintenance personnel and 
field maintenance units. 

o. Maintenance officer’s responsibilities. 

d. Forms used. 

e. Priorities. 

48. Repair Parts 

a. Methods of requisitioning; engineer and 
ordnance. 

b. Maintenance of stock levels. 

c. Inspections for maintenance and stock levels. 

d. Parts and equipment records. 

49. Evacuation of Vehicles and Equipment 

a. Engineer channels. 

b. Ordnance channels. 



288 




50. Purchase and Procurement 

(SR 715-5-20, AR 35-6300) 

a. Designation and duties of P&C officer. 

b. Procedures and channels. 

c. Items and services (including real estate). 

Section IX. REORGANIZATION FOR COMBAT 

51. Reorganization 

(General) 

52. Designation of Forward Echelon 

a. Personnel. 

b. Equipment. 

53. Designation of Support Echelon 

a. Personnel. 

b. Equipment. 

54. Supply 

(TM 9-1900, TM 9-2010) 

a. Ammunition. 

b. Unit trains. 

55. Communication 

(Augmentation of radio, etc.) 

56. Medical Evacuation 

(FM’s 7-30, 8-35) 

57. Statement of Effect on Normal Mission 

(who carries it out) 
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BY ORDER OF LT. COLONEL JONES 

[s] John P. White 

[t] JOHN P. WHITE 
Capt, CE 

Adjutant 

OFFICIAL 

[s] John P. White 

[t] JOHN P. WHITE 
Capt, CE 
Adjutant 

DISTRIBUTION: 

RECOMMENDED ANNEXES 

1. Wearing of the uniform. 

2. Signs. 

3. Format for “Daily Engineer Situation Report.” 

4. Billets and bivouacs. 

5. Destruction of classified documents. 

6. Staff section SOP’s. 

7. Headquarters and headquarters and service 

company loading plan (or other unit). 

8. Reorganization for combat. 

9. Alert plan. 

10. March table. 
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APPENDIX III 



REORGANIZATION OF ENGINEER CONSTRUC- 
TION BATTALION FOR COMBAT AS 
INFANTRY 



Section I. GENERAL 

1. Purpose 

The reorganization plan of the engineer construc- 
tion battalion is intended as a guide for commanders 
in the employment of the battalion in a combat role. 
It entails the formation of a forward echelon of 
personnel, weapons, and equipment for combat em- 
ployment as provisional infantry units. The rear 
echelon is organized to support the combat employ- 
ment of the forward echelon. It may in addition be 
required to provide elements of the battalion for 
normal engineer missions. This reorganization 
plan is intended to make the most effective use of the 
available personnel, equipment, and organic 
weapons. The reorganization plan is based on 
T/O&E 5-315A, 1 May 1953, and must be modified 
as necessary to fit the existing situation with respect 
to organization strength, equipment and armament 
availability. Strength figures cited are primarily a 
guide for the combat echelon. Any variation due to 
reduced strength should if practicable, be at the 
expense of the rear echelon. 

2. Alert 

All personnel of the battalion are alerted as soon as 
orders are received from higher headquarters to com- 
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mit the battalion as infantry. Upon receipt of such 
an alert, the reorganization plan becomes effective. 
Each company commander prepares, in advance, an 
SOP designed to effect the reorganization of his 
company as required in the battalion SOP. 

3. Weapons 

All individual and crew-served weapons organic 
to the units of the battalion are utilized. In such 
an emergency, it cannot be assumed that additional 
weapons will be available for issue to the battalion. 
Because there are not enough crew-served weapons, 
weapons squads cannot be formed within each pla- 
toon. One weapons section is formed in each com- 
pany, to be employed by the company commander as 
the situation demands. 

4. Engineer Work 

When committed as infantry, alternate plans may 
be adopted for engineer work of the battalion. 
These plans may provide two alternate courses of 
action — 

a. Engineer work is suspended. Vehicles not 
needed for combat, and all maintenance and engineer 
equipment are placed in a rear echelon pool guarded 
by a security detachment. 

b. Engineer work is drastically curtailed, and the 
reinforced H&S company performs the engineering 
or maintenance tasks of the battalion. If this work 
requires skilled construction personnel, the necessary 
men may be detached from each squad ; however, this 
weakens the firepower of the squads. 



292 




5. Training 

During all combat training exercises, the plan for 
complete reorganization of the battalion should be 
followed. Both defensive and assault phases of com- 
bat should be practiced with emphasis on defensive 
or delaying action. Training should include organ- 
ization of positions, supply and resupply of ammu- 
nition, food, clothing and water, evacuation of 
wounded, communications and staff operations. 

6. Support by Rear Echelon 

The battalion combat support system includes a 
battalion vehicle park, a battalion ammunition sup- 
ply point, and battalion aid station (fig. 54). Gen- 
eral supply and motor maintenance activities are 
carried on in the battalion motor park area, which 
is located in a protected area to the rear, preferably 
near a road net. The battalion ammunition supply 
point should, if possible, be located near a road from 
the rear and at or near routes leading forward to the 
companies, concealed from hostile ground and air 
observation, defiladed from enemy flat-trajectory 
fires, and with ample vehicle turn-arounds. It may 
be located near the battalion motor park area. Since 
the construction battalion has no medical detachment 
it is necessary that a request for medical support be 
initiated as early as possible. Medical personnel 
should set up a battalion aid station where the sick 
and wounded of the battalion can be treated pending 
their return to duty or evacuation to a medical col- 
lecting station. The aid station should be located in 
rear of where the greatest number of casualties are 
expected, with cover and concealment, with ambu- 
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Figure 54 . General location of rear echelon supply and 
combat support installations. 
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lance turn-around and good road net, and away from 
prominent terrain features or military targets. 

7. Support Fire 

See paragraph 225. 

8. Communications 

See paragraph 225. 

9. Echelons 

See paragraph 224. 

10. Individual Equipment 

Each individual prepares full field equipment for 
retention. All other individual equipment is stored 
by the battalion rear echelon until released by the 
battalion commander. 

Section II. REORGANIZATION OF THE BATTALION 
HEADQUARTERS, HEADQUARTERS AND SERVICE 
COMPANY 

11. Battalion Headquarters 

a. Forward Echelon. The forward echelon of the 
battalion headquarters is under the immediate con- 
trol of the battalion commander. He is assisted by 
the battalion executive officer, the adjutant, the S3, 
and the chaplain. The assistant S3 acts as S2 and 
the executive officer of headquarters and service com- 
pany is the communication officer. The supply sec- 
tion is operated by the general supply warrant officer. 
All personnel are drawn from the headquarters sec- 
tions except the S4 section which is supplemented by 
an ammunition detail composed of selected personnel 
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Figure 55. Reorganization for infantry combat of battalion 
headquarters sections. 



from the transportation, heavy equipment, and main- 
tenance sections. 

b. Rear Echelon. Members of the battalion staff 
sections not required for the forward echelon become 
part of the rear echelon. The rear echelon is com- 
manded by the headquarters and service company 
commander. It is composed of an Si section, S3 
section, S4 section, and a communications section 
(fig. 55). 

12. Headquarters and Service Company 

a. Forward Echelon. The forward echelon of the 
headquarters and service company is organized into 
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a provisional rifle company with a headquarters and 
three rifle platoons. Men for the forward echelon 
are drawn from the maintenance, heavy equipment, 
transportation and operations sections. 

(1) The company headquarters of the forward 
echelon consists of the engineer equipment 
officer, an acting first sergeant, and a light 
truck driver. 

(2) Each provisional rifle platoon of the head- 
quarters and service company is com- 
manded by a warrant officer. The platoon 
headquarters consists of the warrant officer, 
a platoon sergeant, and a driver with a 14 - 
ton truck, who acts as a messenger. Each 
rifle squad is composed of 9 men. 

b. Rear Echelon. The rear echelon of the head- 
quarters and service company is located with the bat- 
talion rear echelon. The company commander is also 
designated as the battalion rear echelon commander. 
His mission is to provide administrative and logisti- 
cal support to the battalion forward echelon; to 
provide rear echelon command, administration and 
security; and to coordinate operations of the bat- 
talion rear echelon. The rear echelon is composed 
of a headquarters section ; mess and supply section, 
and a vehicle and equipment pool (fig. 56) . 

(1) The headquarters section, and the mess and 

supply sections, are composed of personnel 
from the company headquarters. 

(2) The vehicle and equipment pool contains 
vehicles and engineer equipment not re- 
quired forward and is composed of men 
drawn from the heavy equipment and main- 
tenance sections. Personnel in this pool 
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Figure 56. Reorganization for infantry combat of the head- 
quarters , headquarters and service company. 



must be able to operate all types of vehicles 
and equipment in the pool, and be capable of 
forming into a security detachment for its 
defense. 

Section III. REORGANIZATION OF THE ENGINEER 
CONSTRUCTION COMPANY 

13. General 

The engineer construction company is reorganized 
for combat by reassignment of personnel necessary to 
form a forward echelon, which is reorganized as a 
provisional rifle company, and a rear echelon. An 
example of company reorganization is shown in fig- 
ure 57. 
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Figure 57. Reorganization of the engineer construction 
company for combat as infantry. 

14. Forward Echelon 

a. General. The forward echelon is organized as a 
provisional rifle company, composed of a company 
headquarters, a weapons section, and three rifle pla- 
toons. It is commanded by the company commander. 

b. Weapons Sections. The weapons section con- 
sists of the engineer construction warrant oflicer and 
29 men (fig. 58). It is further broken down into a 
headquarters (8 men), four 3.5-inch rocket launcher 
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Figure 58. Organization of the weapons section. 



teams (2 men each), two light machine gun crews 
(3 men each), and four .50 caliber machine gun 
crews (3 men each) . Personnel for the headquarters 
are drawn from the equipment and maintenance sec- 
tion and the weapons crews are furnished by the con- 
struction platoons. Men selected must be qualified 
and experienced in the use of the particular weapon 
to insure effective support. 

c. C orrwwnications Section. The company utilizes 
its organic communications along with additional 
signal equipment which may be attached, in the bat- 
talion net. See paragraph 225. 

d. Medical Detachment. The engineer construc- 
tion battalion and companies have no organically as- 
signed medical personnel. In combat, aid men will 
have to be attached from other units. Litter bearers 
will have to be drawn from support personnel. 

e. Support Fire. See paragraph 225. 

15. Rear Echelon 

a. Organization. The rear echelon of the company 
is commanded by the executive officer. Company 
headquarters personnel are organized into a head- 



300 







quarters section, mess and supply section. The equip- 
ment and maintenance section, less six men, joins the 
battalion rear echelon equipment pool. The remain- 
ing six men of the equipment and maintenance section 
are divided between the weapons section and the com- 
pany vehicle pool. 

b. Equipment. Major items of equipment are de- 
tached and sent to the rear to join headquarters and 
service company. The mess section retains its 250- 
gallon water trailer, and the rear echelon uses platoon 
vehicles as required. 

c. Platoon. The company rear echelon includes 
three 5-ton dump trucks and one 2% -ton cargo truck 
from each platoon ; one 14 -ton trailer; and three 1%- 
ton trailers. These vehicles join the company motor 
vehicle pool. 

d. Operation. When the entire battalion is re- 
organized for combat, these company elements be- 
come part of the battalion rear echelon. On a 
separate combat mission, the company establishes its 
own rear echelon. In either event, the mission of the 
rear echelon is to support combat operations and pro- 
vide its own security. 

Section IV. REORGANIZATION OF THE ENGINEER 
CONSTRUCTION PLATOON 

16. General 

The engineer construction platoon as organized for 
engineer work has sections only, without organic 
squads. In preparing for combat, the entire platoon 
is reorganized into a provisional rifle platoon, con- 
sisting of a platoon headquarters and three identical 
rifle equads of nine men each. 
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17. Forward Echelon 

a. The forward echelon of the platoon consists of a 
platoon headquarters and three 9-man rifle squads. 

b. The platoon headquarters is composed of the 
platoon leader, platoon sergeant, messenger, and a 
light truck driver with a 14 -ton truck. 

c. The structures and utilities sections are com- 
pletely reorganized to form three 9-man rifle squads. 

18. Rear Echelon 

The platoon rear echelon consists of the platoon 
trucks, trailers, and tools and such drivers and all 
other personnel not assigned to the weapons section 
and company headquarters of the forward echelon 
or reassigned within the platoon. The platoon rear 
echelon is assigned to the rear echelon of company 
headquarters where it is formed into a vehicle pool 
to perform transport missions, in support of combat 
operations of the forward echelon units, as directed 
by the company commander. 
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236 

190 

78 

131 

222 



21 

95 

29 

98 

36 
105 
249 
197, 200 
55 
24 
38 
23 
150 
143 
248 

209 

212 

211 

207 

274 

164 

269 



176 
154 
165, 279 
102 
32 

197, 202 
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Paragraphs 

Structures section, platoon 73 

Structural steel workers 73e 

Supervision: 

Construction 263-265 

Training 273 

Supplies 242-245 

Supply: 

Battalion 27-30 

Company 67d 

Group 89 

Operations 238-241 

Procedure 242-248 

Supply and maintenance operations 238-254 

Supply sergeant, battalion 30c 

Surfacing platoon 120 

Tactical operations: 

Defense against airborne attack, gue- 
rilla action and infiltration 197-213 

Emergency infantry combat opera- 
tions 223-225 

General 186-196 

Movements 226-231 

Radiological defense 219-222 

Special operations 214-218 

Tasks, assignment of units to 162 

Technical manuals App. I 

Theater supply 239 

Toolroom keeper 72e 

Training 266-284 

Advanced individual 277 

Areas 272 

Basic combat 276 

Cadre 275 

Equipment 270 

Instructors 269 

Integrated 281 

Leadership 284 

Orientation 283 

References 268 

Responsibility 267 



Page 

77 

78 

256 

263 

236 

32 

70 

103 

235 

236 
235 

37 

117 



196 

216 

189 

220 

213 

207 

159 

274 

235 

76 

260 

266 

263 
265 

264 
262 
261 
270 
272 
272 
261 
260 
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Training — Continued Paragraphs 

Specialist 280 

Supervision 273 

Unit 278 

Transportation: 

Headquarters and service company, 

battalion 36 

Headquarters company, group 102 

Officer ' 58a 

Platoon 121 

Transportation section, headquarters and 

service company, battalion 55-58 

Unit radiological defense noncommissioned 

officer 2216 

Unit radiological defense officer 221a 

Unit staff operations 232-237 

Unit training 278 

Utilities 147 

Helper 74 g 

Inspector. 26/. 

Section 74 

Warrant officer 26 rl 

Warning system, security measure 203 

Water movement 228 

Water supply 28c, 148, 248 

Water supply officer, battalion 30a 

Water supply specialists, battalion 30c 

Waterways, inland 136 

Welders 53 h 

Well-drilling team 131 

Wheel vehicle mechanics 53/, 69 d 

Withdrawal 210e 

Work assignment 162 

Work directive.-! 258 

Workers, general construction 73/ 

[AG 322 (22 Apr 54)] 
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263 

266 



42 

111 

60 

117 

58 



214 

214 

231 

266 

148 

87 

32 

85 

31 

199 
223 
35, 
149, 239 
36 
38 
126 
56 
122 
56, 73 
204 
159 
246 
83 
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By order of the Secretary of the Army: 



M. B. RIDGWAY, 
General, United Stales Army , 
Official: chief of Staff. 

JOHN A. KLEIN, 

Major General, United Stales Army, 

The Adjutant General. 

Distribution: 

Active Army: 

Gen Staff, DA (2) 

Tec Svc, DA (1) 

Tec Svc Bd (1) 

AFF (5) 

OS Maj Comd (10) 

OS Base Comd (1) 

Log Comd (2) 

MDW (2) 

Armies (5) 

Corps (2) 

Div (2) 

Engr Regt (1) 

Ft & Cp (2) 

USMA (10) 

Engr Sch (25) 

PMST Engr ROTC units (1) 

Gen Depots (2) 

Engr Div (1) 

Engr Dist (1) 

Mil Dist (1) 

Units org under fol T/O & E: 

5-35A, Engr Bn (C) (A) (2) 

5-137, Engr Panel Bridge Co (1) 

5-192A, Hq & Hq Co, Engr Gp (C) (2) 
5-301A, Hq & Hq Co, Engr Brig (3) 

5-312A, Hq & Hq Co, Engr Cons Gp (3) 
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Distribution — Continued 

Active Army — Continued 

Units org under fol T/O & E — Continued 
5-315A, Engr Cons Bn (3) 

5-316A, Hq, Hq & Svc Co, Engr Cons Bn (1) 
5-317A, Engr Cons Co (5) 

5-324A, Engr Co (Dp Trk) (1) 

5-327, Engr Co (Pipeline) (1) 

5-328 A, Engr Hv Eqp Co (3) 

5-329A, Engr Co (Port Cons) (3) 

5-367, Engr Lt Eqp Co (2) 

5-387, Engr Co (Forestry) (1) 

5-500A (AA-AD), Admin Teams (3) 

NG: None. 

USAR: None. 

Unless otherwise noted, distribution applies to ConUS 
and overseas. 

For explanation of abbreviations used see SR 320-50-1. 
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